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ABSTRACT

A 0.015 scale model of a modified version of the MDAC Space Shuttle Booster

was tested in the Naval Ship Research and Development Center 7 x 10 Foot

fro-nnsnc Winrd rnnel dri-.ng Merch 1071 (rest Number NSRDC 31103 to obtain

force, static stability, and control effectiveness data. This test was con-

ducted by Lockheed's Huntsville Research and Engineering Center for the Aero-

Astrodynamic Laboratory of the George C. Marshall Space Flight Center. Data

were obtained for a cruise Mach Number of 0.38, altitude of 10,000 ft

(q = 165 psf), and Reynolds Number per foot of approximately 2 x 106 . The

model was tested through an angle of attack range of -40 to 150 at zero de-

gree angle of sideslip, and at an angle of sideslip range of -6° to 60 at

fixed angles of attack of 00, 60, and 15° . Other test variables were elevon

deflections, canard deflections, aileron deflections, rudder deflections,

wing dihedral angle, canard incidence angle, wing incidence angle, canard

position, wing position, wing and canard size, canard control flap size and

dorsal fin size.

Plotted data for this test will be published under one data report number

(DMS-DR-1139) with four volumes as follows:

I. Canard Parametric Variations Data plot pages 1-525

II. Wing Parametric Variations - Size Data plot pages 526-1309
and Location

III. Wing Parametric Variations - Incidence Data plot pages 1310-1804
and Dihedral

IV. Surface Effectiveness, Model Buildup Data plot pages 1805-2207
and Directional Stability at High
Angles of Attack
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SUMMARY

A 0.015 scale model of a modified version of the MDAC Space Shuttle Booster

was tested in the Naval Ship Research and Development Center 7 x 10 Foot

Transonic Wind Tunnel during March 1971 (Test Number NSRDC 3110) to obtain

force, static stability, and control effectiveness data. This test was con-

ducted by Lockheed's Huntsville Research and Engineering Center for the Aero-

Astrodynamic Laboratory of the George C. Marshall Space Flight Center. Data

were obtained for a cruise Mach Number of 0.38, altitude of 10,000 ft

(q = 165 psf), and Reynolds Number per foot of approximately 2 x 106. The

model was tested through an angle of attack range of -4° to 15° at zero

degree angle of sideslip, and at an angle of sideslip range of -60 to 60 at

fixed angles of attack of 0°0, 60, and 150. Other test variables were elevon

deflections, canard deflections, aileron deflections, rudder deflections,

wing dihedral angle, canard incidence angle, wing incidence angle, canard

position, wing position, wing and canard size, canard control flap size,

and dorsal fin size.

Plotted data for this test will be published under one data report number

(DMS-DR-1139) with four volumes as follows:

I. Canard Parametric Variations Data plot pages 1-525

II. Wing Parametric Variations - Size Data plot pages 526-1309
and Location

III. Wing Parametric Variations - Incidence Data plot pages 1310-1804
and Dihedral

IV. Surface Effectiveness, Model Buildup Data plot pages 1805-2207
and Directional Stability at High
Angles of Attack
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CONFIGURATIONS INVESTIGATED

The baseline model was a 0.015-scale modified version of the McDonnell Douglas

model 256-14 booster configuration which was designed by NSRDC to allow the

following variations in geometry: canard vertical location, size and incidence

angle; wing- vertical-location,- size, -incidence angle, dihedral angle and vari-

able wing tip fins; and dorsal fin size. A sketch of the baseline model is

shown in Figure 2. In addition to the geometrical variations, the model had

deflectable elevons, canard trailing edge flaps, dorsal fin rudders, and wing

tip rudders. Deflection angles were obtained by replacing the control sur-

face with a separate surface set to the desired angle. A typical model in-

stallation is shown in Figure 3 for configuration BlC2FlWlVl with an aileron

control deflection of 20 degrees.

Four pressure ports were used for measuring the base pressures, and were located

as shown in Figure 4. Measurements from the pressure ports were used to cal-

culate the base drag coefficient.

To ensure a turbulent boundary layer, artificial transition strips were applied

as shown in Figure 5. Wing, body and canard grit size were calculated by the

method of Braslow and Know for a tunnel Reynolds number of 2 x 106 per foot.

Model Components Tested

B1 = Baseline MDAC booster body (length = 3.453 ft)

B2 = Baseline MDAC booster body (length = 3.06 ft)

Wl = Baseline booster wing (planform area = 1.355 ft
2

)

W2 = Alternate high aspect ratio wing (planform area = 1.148 ft2)

V1 = Booster wing tip vertical fin (planform area = 0.226 ft2 )

V2 = Booster wing tip extension (planform area = 0.15 ft2 )
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CONFIGURATIONS INVESTIGATED
(CONTmUED)

Model Component Tested (Con't)

D1 = Booster large dorsal fin

D2 = Booster small dorsal fin

D3 = Booster small dorsal fin

C1 = Booster large canard

C2 = Booster small canard

C3 = C2 with Fl portion removed

Fl = Canard trailing edge control surface for C1 (20% chord exposed area)

F2 = Canard trailing edge control surface for C1 (40% chord exposed area)

F3 = Canard flap, F2 for C2 with Fl portion removed

For detailed information on the above components refer to the model component

sheets, pages 52 through 68.

Combinations Tested

B1 BlC2F2WlVl

BlWlVl BlC3F3WlVl

BlC2F1 BlC2FlWlV2

B1C2F2 BlC2FlWlV2Dl

BlClFlWlVl VlC2FlWlVlD2

BlClFlWlV2Dl BlC2FlWlVlD3

B1C2F1WlVl B2C2FlWlV1

BlC2F1W2D2

/See Data Collation Sheets for a complete list of combinations tested.

See Data Collation Sheets for a complete list of combinations tested.
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TEST FACILITY DESCRIPTION

The test program was conducted in the NSRDC 7 x 10-foot transonic wind

tunnel, which is a closed-loop, continuous flow tunnel with a Mach number

range from M = 0.30 to M = 1.20 at simulated altitudes from sea level to

40,000 feet. Reynolds number can be varied between 1 x 10 and 3 x 10
6 per

foot by adjusting the settling chamber total pressure.
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TABLE I., SADSAC NOMENCLATURE OF AERODYNAMIC COEFFICIENTS

SADSAC NOMENC-LATU
COEFF[CIENT COEFFICIENT NAME

BODY AXIS STABILITY AXIS WIND AXIS

CA Total Axial Force CA
CAB Base Axial Force CAB --

CAF Forebody Axial Force CAF

CD Total Drag Force - CD CDTOTL
CDB Base Drag Force - CDB CDBASE
CDF Forebody Drag Force - CDF CDFORE

CL Lift Force - CL CL.

CN Normal Force CN

Cy Side Force CY. CY CC

C1 Rolling Moment CBL CSL CWL

Cm Pitching Moment CLM CLM CPM

Cn -- Yawing Moment -- .--- .- CYN CLN CLN

L/D. Lift-To-Drag Force Ratio - L/D CL/CD

L/D Lift-To-Forebody Drag Force Ratio - L/DF- CL/CDF

N/A Normal-To-Axial Force Ratio N/A

N/A Normal-To-Forebody Axial Force Ratio CN/CAF

cY



TABLE II.

TEST CONDITIONS
TEST A/$DC .3110 

REYNOLDS NUMBER DYNAMIC PRESSURE STAGNATION TEMPERATURE
MACH NUMBER per unit length (pounds/sq. inch) (degrees Fahrenheit)

0.5 3 r 2.S9 9 e 1.355

I
w~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

. ' . ...............

I

BALANCE UTILIZED: TSB- 24

ACCURACY:

.5 *
_ 0. Zs_ z

313.it 

3,175 iN 

COEFFICIENT
TOLERANCE:

o .o009

_3, ooo90, oozo

o, ooo3Ii

COMMENTS:
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CAPACITY:

NF
SF
AF
PM
YM
RM

15oo :t
I500 St

too -- ~
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DATA REDJCTION

This section includes a description of the data reduction accomplished

by NSRDC and by SADSAC

For SADSAC

A six-component strain gauge balance was used to measure the force and moment

data for this test (see Figure 1 for axis system orientation); four base pres-

sures were also measured but only two were used to calculate the base axial

force coefficient (CAB). Reference data utilized to reduce the measured data

to coefficient form are listed below:

Sref = Wing W1 planform area = 1.355 ft 2

Iref = lref = Body B1 length = 41.436 in

The moment reference point (MRP) for all data in which B1 was tested is 31.14

inches aft of the fuselage nose, on the lateral centerline and 0.225 inch

above the vertical centerline of the model. The MRP for all data in which B2

was tested is 26.64 inches aft of the nose, on the lateral centerline, and

0.225 inch above the model vertical centerline.

Data submitted to SADSAC were CN, CA, CIM, CBL, CYN1, CY, CL, CD, L/D, CAB, CAF,

BP(1), and BP(3); BP(l) and BP(3) are base pressure coefficients applicable to

base pressure tubes 1 and 3 (see Figure 4). The base axial force coefficient

(CAB) was calculated as listed below:

CAB = BP(1) [A1/Sref] + [BP(1) - BP(3)] [A2/S re f + BP(3) [A3/S re
fref ~~~~~ref ref
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DATA REDUCTION
(comNUED )

Al = total area of 10 nozzles at the throats = 0.0121 ft2

A2 = total area of 10 nozzles at the nozzle exits minus the total
throat area (Al) I

A3 = total base area minus Al and A2

A3 = 0.1312 ft2 for high wing

A3 = 0.1372 ft2 for low wing

By SADSAC

A request for incremental effects of control deflection required additional

processing of the basic data by SADSAC. Coefficient data was obtained at

even values of angle of attack (a = -2, 0, 4, 6, 8 and 10° ) and then used

to determine the difference between the datasets, i.e. (CN)6 e=1 0 - (CN)-e=
O

.

Incremental data were obtained for the following coefficients: CL, CIM, CD,

L/D, CYN, CBL, and CY.
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SUMMARY DATA PLOT INDEX

PLOTED
CcFIGURATCW C(EFFICIENT

VARIABLE CINFIGURATION OCIDITIONS FIXED SCHEIJLE PAGES

WNDSIZ INCIWD DINDRL WNGPOS CNDSIZ INCIDC CNDPOS

Canard Size

Canard Size

Canard Position

Canard Position

Canard Inc:Ldence

Canard Incidence

Canard Size

Canard Size

Canard Position

Canard Position

Canard IncLdence

Canard Incidence

Canard Size

Canard Size

Canard Position

Canard Position

Canard Incidence

Canard Inci;dence

W1ivi

W1V1

wiV1

W1V1

W1V1

W1V1

W1V1

W1V1

wV1

wV1

W1V1

W1V1

W1V1

W1V1

WlV1

WlVl

0oo

0O

0o

0oo

o00

00

0o

0o

3o

0o

0

00

30

30

30

30

30

7.660

7.660

7.660

7.660

7.660

.7.660

7.660

7.660

7.660

7.660

7.660

7.660

7.66 °

7.660

7.660

7.660

7.660

1

1

1

1

1

1

1

1

2

2

1

1

1

1

1

1

1

7.66 ° 1 C2

i

1

1

30- 3

c2 30

c2 -

C2

1

1

2

2

30- 3
- 30

2 30

C2 3°

C

C

A

B

A

B

A

B

A

B

A

B

A

B

A

B

A

B

A

1-8

9-11

12-19

20-22

23-30

31-33

34-41

42-44

45-52

53-55

56-63

64-66

67-74

75-77

78-85

86-88

89-96

97-99

-T

2

2

1

1

- 3

- 30

2 30

2 30

2 -

C

C:

C 1

B

C2
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SUMMARY DATA PLOT INDEX
(CONTINUED)

COMFIGURATIOW COREFICIET
VARIABLE CONFIGURATION CONDITIONS FIXED SCHEBLE PAGES

WNDSIZ INCIDW DINDRL WNGPOS CNDSIZ INCIDC CNDPOS

Canard Size WiVi 30 7.660 1 - 30 2 A 100-107

Canard Size WlVi 30 7.660 1 - 30 2 B 108-110

Canard Position W1V1 30 7.660 2 02 30 - A 111-118

Canard Position WlV1 30 7.660 2 2 30 - B 119-121

Canard Incidence W1V1 30 7.660 2 02 - 2 A 122-129

Canard Incidence WlVi 30 7.660 2 C2 - 2 B 130-132

Canard Size W1V1 00 .7.660 .2 - 30 1 A 133-140

Canard Size W1V1 0° 7.660 2 - 30 1 B 141-143

Canard Incidence WlVi 0° 7.660 2 C2 1 A 144-151

Canard Incidence wilV 00 7.66° 2 C2 1 B 15'-154

Canard Size W1V1 °0 7.660 2 C2 30 1 A 155-162

Canard Size W1Vl 00 7.660 2 C2 30 1 B 163-165

Canard Incidence WiVl 00 7.660 2 C2 - 1 A 166-173

Canard Incidence WlVl 00 7.66° 2 C2 - 1 B 174-176

Canard Size Wlvi 30 7.660 2 - 30 1 A 177-184

Canard Size WVli 30 7.660 2 - 30 1 B 185-187



SUMMARY DATA PLOT INDEX
(CONPINUED)

PLOIIED
CCOFIGURATICN COFFICIIENT

VARIABLE CCUIGURATION O(eDITIONS FIXED SCIEWLB PAGES

WNDSIZ INCIDW DINDRL WNGPOS CNDSIZ INCIDC CDPOS

Canard Incidence WV1i 3° 7.66° 2 C2 30 1 A 188-195

Canard Incidence WiVl 30 7.660 2 C2 30 1 B 196-198

Canard Size W1 30 7.660 2 - 3 2 A 199-206

Canard Size W1 30 7.660 2 - 30 2 B 207-209

Canard IncJidence W1 3° 7.660 2 C2 2 A 210-217

Canard IncJ.dence W1 30 7.660 2 C2 - 2 B 218-220

Canard Size Wi 0° 7.660 1- 15° 1 A 221-228

Canard Simze Wi °00 7.660 1 - 150 1 B 229-231

Canard Posi.tion W1i 00 7.660 1 C2 150 - A 232-239

Canard Position W1 00 7.660 1 C2 150 - B 240-242

Canard Size! W1 00 7.660 1 - 150 2 A 243-250

Canard Size W1 0° 7.660 1 - 150 2 B 251-253

Canard Position W1 00 7.660 2 C2 150 - A 254-261

Canard Position W1 00 7.660 2 C2 150 - B 262-264

Canard Size W1 30 7.660 1 - 150 1 A 265-272

Canard Size! Wi 30 7.660 1 - 150 1 B 273-275

Canard Position W1 30 7.660 1 C2 150 - A 276-283

Canard Position Wi 30 7.660 1 C2 150 - B 284-286

0.



SUMMARY DATA PLOT ThM
'_ (CaUED)

PLOTTED
CONFIGURATICI COEFFICIENT
VARIABLE CONFIGURATICI CONDITIONS FIXED SCHEDULE PAGES

WNDSIZ IYCII, DINDRL WNGPOS CNDSIZ INCIDC CIDPOS

Canard Size W1 3° 7.66° 1 - 15 - A 287-294

Canard Size W1 3° 7.66° 1 - 15° - B 295-297

Canard Position Wi 30 7.66 1 C2 15 - A 298-305

Canard Position W1 30 7.66° 1 C2 15 - B 306-308

Canard Size W1 3 7.66° 2 - 15 1 & 2 A & B 309-352

Canard Position Wl 0° & 3 ° 7.66" 1 & 2 Cl 3J & 15
°

1 & 2 A & B 353-440

Canard Incidence Wi 00 & 30 7.66 ° 1 & 2 Cl - & 2 A & B 441-528

Wing Size - 0° & 3° 7.66" 1 C2 3 & 15 1 & 2 A & B 529-616

Wing Size - 0° & 3° 7.66° 2 C2 3 & 15 1 & 2 - A &-B 617-704

Wing Size - 0° & 3° 7.66 1 Cl 3 & 15 1 & 2 A & B 705-792

Wing Size 0° & 3 7.66 ° 2 Cl 3° & 15° 1 & 2 A & B - 793-880

Wing Location OWiV 00 7.66 - C2 3° & 15° 1 & 2 A & B 881-1001
WlV2
W2
Wi

Wing Location WlVl 30 7.66° - C2 30 & 150 1 & 2 A & B 1002-1133

WV2. . , W1 , . ..i

I
.4-~



SUMMARY DATA PLOT INDEX
(coUTINUED)

PwLTED
C-FIFGURATIM' 0FI CIA

VARIABLE CHFIGURAICI C(JDITIOIS FIXED SCHEDULE PAGES

WNDSIZ INCIfD DINDRL WNGPOS CNDSIZ INCIDC CNDPOS

Wing Location WVl 0° 7.660 - Cl 30 & 150 1 & 2 A & B 1134-1221
1W1V2

Wing Location IWlV1 30 7.660 - Cl 30 & 150 1 & 2 A & B 1222-1309
jW1V2

Wing Incidence W1V1 - 7.660 1 & 2 C1 & C2 30 & 15° 1 & 2 A& B 1310-1485

Wing Incidence W1V2 - 7.660 1 & 2 C1 & C2 30 & 150 1 & 2 A & B 1486-1661

Wing Incidence W2 - 7.660 1 & 2 C2 3° & 15° 1 & 2 A & B 1662-1738

Wing Dihedral V1 00 & 30 - 1 C2 30 1 & 2 A & B . 1739-1804
W1V2
FW2

Elevon Deflection WlVl 0° 7.66° 1 C2 & 3° 1 A & B 1805-1848
Off

Wing Tip Rudder Deflection W1Vl 00 7.66' 1 C2 & 30 1 A & B 1849-1854
Off

Dorsal Fin |W1Vl 00 7.660 1 C2 3° 1 A & B 1855-1876
W1V2

Canard Flap Deflection W1Vl 00 7.66° 1 C2 30 1 A & B 1877-1898
and Size & Off

Canard Effectiveness WlV1 0° 7.660 1 C2 30 1 A & B 1899-1964
& Off

Aileron EfY'ectiveness W1V1 00 7.660 1 C2 & 3° 1 A & B 1976-2074
Off



SUMMARY DATA PLOT INDEX
(CMTIN-ED)

PLOTTED
CONFIGURATICN COEFFICIENT
VARIABLE CC FIGURATION CONDITIONS FIXED SCEambLE PAGES

WNDSIZ INCIDW DINDIRL WNGPOS CNDSIZ INCIDC C(NDPOS

Elevon Effectiveness W1V1 0° 7.66 ° 1 C2 & 30 1 C 2075-2090
Off

Rudder Effectiveness W1V1 0° 7.66° 1 C2 & 3° 1 D 2091-2102
Off

Canard Effectiveness WiVi 0° 7.66° 1 C2 30 1 E 2103-2126

Aileron Effectiveness W1V1 00 7.66 1 C2 & 3 1 F 8127-2180
Off

Directional Stability At WlVl 3 7.66 1 & 2 C1 & C2 3 ° & 150 1 & 2 G 1281-2207
High Alpha WV2

-W2

PLOTTED COEFFCIERT SCHEDULE:

(A) ON, CA, CLM, CL, CD, L/D & CAB vs. ALPHA

CIM vs. CL

(B) CBL, CYN & CY vs. BETA

(C) DCL, DCIX, DCD & DL/D vs. ELEVTR

(D) DCYN, DCBL, DCY, DC DCIM, & DL/D vs. RUDDER

(E) DCL, DCIX, DCD & DL/D vs. CANARD

(F) DCYI, DCBL, DCY, DCD, DCIM & DL/D vs. AILRON

(G) CBL, CYR & CY vs. ALPHA

--\



Notes:
1. Positive directions of force coefficients

moment coefficients, and angles are
indicated by arrows.

2. For clarity, origins of wind and stability
axes :tave been displaced from the center
of gravity.

CN

Ca 

Cy 'Cfi~
CY~~, y

C; Cy - 11 

CA W
Al

Cn ,

CL

Cn,w

CL

Fig';re 1. Axis systems, showing direction and sense of force and
moment coefficients, angle of attack, and sideslip angle
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i-. ; 4 i~~~~~~~~
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Canard I
S = 0.225 ft 2e

B 1 4.095 ft-
B2 3.720 ft -

B1 2.595 ft
B2 2.220 ft

Balance Moment
Center

Fig. 2. General Arrangement of a Typical High Wing - High Canard Configuration
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Fig.*, - Location and Identification of Base Pressure Tubes
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Note: Grit is Carborundum
All strips are 1/8" wide

---O .31t-1 at

Fig.&.- Typical Transition Grit Installation on Body, Wing and Canard



T' ABLE III.

MODEL COMPONENT: BODY - B I

GENERAL DESCRIPTION: M..JLL. )p_ MDAo-C. bcr.J lo , v s- \99A-

-._ to&- ..._,f4- ;",, z?_,23,, _- ,. 7 1 ' I. A

DRAWING NUMBER: LsjPTr k-tzoik-A

DIMENSIONS:

Length

Max. Width

Max. Depth

Fineness Ratio

Area

FULL-SCALE

9. _ 

34 (-

34 it-

MODEL SCALE

3.453 "

o.s-\ f\-o.s S.\

Max. Cross-Sectional

Planform

Wetted

Base
L ~ u #.

LO&" 11s

52

_907. 9 e

8¢~,.4--i ·t' L

893.21 i L

o.zoQ St t

--

O.zo. 't 

0.ZoX Y4Z-



TABZ nIV. 

MODEL COMPONENT: B

GENERAL DESCRIPTION:

ODY¥- 32.

JayoQ-rt &^P %C kn- Wj\4 sc- ̂ 4

q

a-

DRAWING NUMBER: h15RB l \i520 I1

DIMENSIONS: FULL-SCALE

o3 4 .G 4

(O ,

Length

Max. Width

Max. Depth

Fineness Ratio

Area

MODEL SCALE

3.0cO kt

(.s1 a

(,

Max. Cross-Sectional

Planform

Wetted

Base : h% w .

LID ,;e

_0.792St t

5 o1(, .. ( ( I &L 

8('4k1 z I
S9 3~ Zl Ot

53

l0.204 
:t~

O. .- 4 t

I--- · 

0.\9T ·A-,

O. .a i

o.Zol+;
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MODEL COMPONENT:

GENERAL DESCRIPTION:

DRAWING NUMBER:

DIMENSIONS:

TOTAL DATA

," I ..

TABLE V.

W I

V'11;11JA'A za(c- L4

b IjzvZ A oa'4 - I

Area
Planform
Wetted

Span (equivalent)
Aspect Ratio
Rate of Taper
Taper Ratio
Diehedral Angle, degrees
Incidence Angle, degrees
Aerodynamic Twist, degrees
Toe-In Angle
Cant Angle
Sweep Back Angles, degrees

Leading Edge
Trailing Edge
0,25 Element Line

Chords:
Root (Wing Sta. 0.0)
Tip, (equivalent)
MAC
Fus. Sta. of .25 MAC
W.P. of .25 MAC
B.L. of .25 MAC

Airfoil Section
Root
Tip

EXPOSED DATA

Area
Span, (equivalent)
Aspect Ratio
Taper Ratio
Chords

Root
Tip
MAC
Fus. Sta. of ,25 MAC
W.P. of .25 MAC
B.L. of .25 MAC

FULL-SCALE

c. ozo 

Itzo0 7 --.

.54 '7

0 -w,

1)°7t *

1.8~
G~. 7

__.aq

MODEL SCALE

s 5'

o, 3'
4 oO

.3o .~,.

. _ _ l '

----
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MODEL COMPONENT:

GENERAL DESCRIPTION:

DRAWING NUMBER:

P~-(-~n.tb...!,Q~ .., .k A -r%.l ; ( , ,, , j .... . ._

jSROc A-% 20zo4--

FULL-SCALE

TOTAL DATA

Area
Planform
Wetted

Span (equivalent)
Aspect Ratio
Rate of Taper
Taper Ratio
Diehedral Angle, degrees
Incidence Angle, degrees
Aerodynamic Twist, degrees
Toe-In Angle
Cant Angle
Sweep Back Angles, degrees

Leading Edge
Trailing Edge
0.25 Element Line

Chords:
Root (Wing Sta. 0.0)
Tip, (equivalent)
MAC
Fus. Sta. of .25 MAC
W.P. of .25 MAC
B.L. of .25 MAC

Airfoil Section
Root
Tip

EXPOSED DATA

Area
Span, (equivalent)
Aspect Ratio
Taper Ratio
Chords

Root
Tip
MAC
Fus. Sta. of .25 MAC
W.P. of .25 MAC
B.L. of .25 MAC

7 So r'o

28..5

20. 

(.'IAof o

.i47

3$._ 4t
20.9 4Z.

:-

S{-A° o

MODEL SCALE

__ I.4 (-*:

z~p ~t.,.sS
t~ S

._ . I5v

o* 3 o

-oD 
OS

_ .

o,314. *is

_ _

(Sa4 -o4

4

CI.5r4 i

--
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TABLE VI.

vJWZ

DIMENSIONS:

_ ____



TANZE V11.

MODEL COMPONENT: V I

GENERAL DESCRIPTION:

DRAWING NUMBER:

4 _
J-p~~~ m"rJ Q.1 IA c kI _..

PjS'eD_ - A' zo z 7 - I,4

DIMENSIONS: FULL-SCALE MODEL SCALE

TOTAL DATA

Area
Planform
Wetted

_s.A-Span (equivalent)
Aspect Ratio
Rate of Taper
Taper Ratio
Diehedral Angle, degrees
Incidence Angle, degrees
Aerodynamic Twist, degrees
Toe-In Angle
Cant Angle
Sweep Back Angles, degrees

Leading Edge
Trailing Edge
0.25 Element Line

Chords:
Root (Wing Sta. 0.0)
Tip, (equivalent)
MAC
Fus. Sta. of .25 MAC
W.P. of .25 MAC
B.L. of .25 MAC

Airfoil Section
Root
Tip

EXPOSED DATA

.4Co7

0
3

35, 3

A0

4 °

,4- A o 9
.~ .- 0

I , 

.4d

4C,29_

0

oO
a

4·2 i

(. A o-/O

(t¥ ,4x .9

.2n--t

._ 

_ _.----;

. .

frS-- So,

- -

--

-- --

Area
Span, (equivalent)
Aspect Ratio
Taper Ratio
Chords

Root
Tip
MAC
Fus. Sta. of .25 MAC
W.P. of .25 MAC
B.L. of .25 MAC

56
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TABLE VIII. 

MODEL COMPONENT:

GENERAL DESCRIPTION:

DRAWING NUMBER:

'r,-. ,. A $. Adq t. . .-

NgS.)-e . s15Zo3 -1 

DIMENSIONS: FULL-SCALE

TOTAL DATA

MODEL SCALE

Area
Planform
Wetted

Span (equivalent)
Aspect Ratio
Rate of Taper
Taper Ratio
Diehedral Angle, degrees
Incidence Angle, degrees
Aerodynamic Twist, degrees
Toe-In Angle
Cant Angle
Sweep Back Angles, degrees

Leading Edge
Trailing Edge
0.25 Element Line

Chords:
Root (Wing Sta. 0.0)
Tip, (equivalent)
MAC
Fus. Sta. of .25 MAC
W.P. of .25 MAC
B.L. of .25 MAC

Airfoil Section
Root
Tip

EXPOSED DATA

zo71 Ci

( c.7! rf2.i .5 (-t
(5 7Z

0 .70
7"/0'. I ¢ '

Cov ?S o

.

--

--

19,31'

~q,9 rt
25..2 ~+

--...=.__.... ..

. ..

--.

- -

&A,O
,4~"~

0- Is W

.7 2.

,.70
i9 31

. -

(A Ao0o

_ -- ~~

.53o it·

Area
Span, (equivalent)
Aspect Ratio
Taper Ratio
Chords

Root
Tip
MAC
Fus. Sta. of .25 MAC
W.P. of .25 MAC
B.L. of .25 MAC

(D->;"i ... ;.. .. e. (x.A f A 1 4- D _



MODEL COMPONENT:

GENERAL DESCRIPTION:

DRAWING NUMBER:

DIMENSIONS:

Area

Span (equivalent)

Inb'd equivalent chord

Outb'd equivalent chord

Ratio movable surface chord/
total surface chord

At Inb'd equiv. chord

At Outb'd equiv. chord

Sweep Back Angles, degrees

Leading Edge

Tailing Edge

Hingeline

Area Moment (Normal to hinge line)

FULL-SCALE

1996,

R. b -A

-zL, 2-tt

. A3 (:
~3c

D 34

55~ (_

Ss'

53. 0
.11. .

MODEL SCALE

o,~t~9 t. t
'

o-_ 9 {t

%33 f5

4. o

58
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TALE X.

MODEL COMPONENT:

GENERAL DESCRIPTION: I3Bo -.A, S0 4 jQilj b

DRAWING NUMBER:

DIMENSIONS:

Area

Span (equivalent)

Inb'd equivalent chord

Outb'd equivalent chord

Ratio movable surface chord/
total surface chord

At Inb'd equiv. chord

At Outb'd equiv. chord

Sweep Back Angles, degrees

Leading Edge

Tailing Edge

Hingeline

Area Moment (Normal to hinge line)

FULL-SCALE

/450 (f.L4

4 ' .RF-L.
s I .5'F+.

3So

.30

4-3. S 

MODEL SCALE

. z(., F!

. 73 F.I f-', )

.473 fj I

.so

. '3 C,

-

59



TABLE XI.

MODEL COMPONENT:

GENERAL DESCRIPTION:

DRAWING NUMBER:

DIMENSIONS:

Area

Span (equivalent)

Inb'd equivalent chord

Outb'd equivalent chord

Ratio movable surface chord/
total surface chord

At Inb'd equiv. chord

At Outb'd equiv. chord

Sweep Back Angles, degrees

Leading Edge

Tailing Edge

Hingeline

Area Moment (Normal to hinge line)

FULL-SCALE

I S off.'

4 1. 0 IC+.

48.g f'

. .3'0

43. i

MODEL SCALE

..9 /j ..

.7 'b t fI-C

.4 .b _ .

60
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MODEL COMi'PONENT: Cl
GENERAL DESCRIPTION:

q

DRAWING NUMBER: Jsec_ A St'Zc 3 -c 

DIMENSIONS:

TOTAL DATA

Area
Planform
Wetted

Span (equivalent)
Aspect Ratio
Rate of Taper
Taper Ratio
Diehedral Angle, degrees
Incidence Angle, degrees
Aerodynamic Twist, degrees
Toe-In Angle
Cant Angle
Sweep Back Angles, degrees

Leading Edge
Trailing Edge
0.25 Element Line

Chords:
Root (Wing Sta. 0.0)
Tip, (equivalent)
MAC, inches
Fus. Sta. of .25 MAC
W.P. of .25 MAC

Airfoil Section
Root
Tip

FULL-SCALE

-o_ , 12<-'

3 , ft
0

_----

__ 77 44
Z,4Aof

&4rA ot0 .

sss·t

_ _.7-l-

-ze~ 59* r
_ 7!9?ol

MODEL SCALE

z.3q

04-

o4

__ , _-

EXPOSED DATA

Area
Span, (equivalent)
Aspect Ratio
Taper Ratio
Chords

Root
Tip
MAC
Fus. Sta. of .25 MAC
W.P. of .25 MAC

10oo A. 'L

44.

2
,-

313.3 f4
7,47 ft-

cO.(V7 4 t-

_,Z.

_ .' Itz 4-
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TABLE XII.

?I ef o, w I. ( C.. \ ' .z . I .s - . ¢ ,



TABLE XIII. '

MODEL COMPONENT:

GENERAL DESCRIPTION: -E -11.114 I_1t .4- ; ACX.( O .. (

DRAWING NUMBER: tse t A(Zo a o - !-

DIMENSIONS: FULL-SCALE

TOTAL DATA

MODEL SCALE

Area
Planform
Wetted

Span (equivalent)
Aspect Ratio
Rate of Taper
Taper Ratio
Diehedral Angle, degrees
Incidence Angle, degrees
Aerodynamic Twist, degrees
Toe-In Angle
Cant Angle
Sweep Back Angles, degrees

Leading Edge
Trailing Edge
0.25 Element Line

Chords:
Root (Wing Sta. 0.0)
Tip, (equivalent)
MAC, inches
Fus. Sta. of .25 MAC
W.P. of .25 M4AC

Airfoil Section
Root
Tip

z.2z35 

72.GC 4+

0

.. ...---

-. B i-

6.47 f-+

_f F I 

0'503 -4tz

_ .o9 (-t
2 .' C.

_ . .

C!

0

_ 0 i

O

3o0

.s3zS 4%
.og t 4 t

__ ....

'^./ ,'. ,,' o 

EXPOSED DATA

Area
Span, (equivalent)
Aspect Ratio
Taper Ratio
Chords

Root
Tip
MAC
Fus. Sta. of .25 MAC
W.P. of .25 MAC

750 t-fs
38.3 - t

o.L.-

7-)'--- 

(d,4(. 4A

o.S9 $4-.
.. 5! z+-

0.2

, .o )7 L --
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MODEL COMPONENT: C 3
GENERAL DESCRIPTION: CZ w ;J,

DRAWING NUMBER:

DIMENSIONS:

TOTAL DATA

FULL-SCALE MODEL SCALE

Area
Planform
Wetted

Span (equivalent)
Aspect Ratio
Rate of Taper
Taper Ratio
Diehedral Angle, degrees
Incidence Angle, degrees
Aerodynamic Twist, degrees
Toe-In Angle
Cant Angle
Sweep Back Angles, degrees

Leading Edge
Trailing Edge
0.25 Element Line

Chords:
Root (Wing Sta. 0.0)
Tip, (equivalent)
MAC, inches
Fus. Sta. of .25 MAC
W.P. of .25 MAC

Airfoil Section
Root
Tip

EXPOSED DATA

Area
Span, (equivalent)
Aspect Ratio
Taper Ratio
Chords

Root
Tip
MAC
Fus. Sta. of .25 MAC
W.P. of .25 MAC

2.S7 , l ..-
r.'7 ,.
=, . +

.5 31J, ,.

. . ( .

0,7? k 4..

TABE XIV.

(, (z 

. ,
.I 0

.5,m~

_._l f .

_~ =1

14 .

I. 0' (4.

o
2'
C)

.. .. I ..

. .

e. ,4 ~ '
. 0- '.~ 

El 1 - rrO ennoe-,J

(.4A410 Y:ll IP; C-A7, r e -.. v! ,/,
(,4 A C I,, ;Vs e; 5, 0t 7} e: y' -



TABLE XV.

MODEL COMPONENT: F' 

GENERAL DESCRIPTION: ?',:, R.. J 4- .......... ', -Jc ..., ,c,. .

( o % C ~,._o. - PC,,:. I 3 a 

DRAWING NUMBER:

DIMENSIONS:

Area

Span (equivalent)

Inb'd equivalent chord

Outb'd equivalent chord

Ratio movable surface chord/
total surface chord

At Inb'd equiv. Chord

At Outb'd equiv. chord

Sweep Back Angles, degrees

Leading Edge

Tailing Edge

Hingeline

Area Moment (Normal to hinge line)

FULL-SCALE

4*,'7 (;-

1.455- -

7(, . . .

0 2 

f--

7)

MODEL SCALE

c?,S 4.-+

0o1

.Q OC

.
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TABLE XVI,

MODEL COMPONENT: r- F C rC C tJA "... I- C. -

GENERAL DESCRIPTION: / '

Xo Aor4o

, - , A t , ^ - -- , _ C-J~~~~~ -- - mfz .r -'e *-4

DRAWING NUMBER:

DIMENSIONS:

Area

Span (equivalent)

Inb'd equivalent chord

Outb'd equivalent chord

Ratio movable surface chord/
total surface chord

At Inb'd equiv. chord

At Outb'd equiv. chord

Sweep Back Angles, degrees

Leading Edge

Tailing Edge

Hingeline

Area Moment (Normal to hinge line)

FULL-SCALE

Io -If -

I .t ' 

0-

MODEL SCALE

oo9. 09C

o._

O Z

0 f
_ _ '5

65
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TA3LE XVII. 

MODEL COMPONENT: F2-

GENERAL DESCRIPTION:

DRAWING NUMBER:

-IO% CL-OZ. A 44 e .,. CJA,

1 470o r-e A 

pjse'D. 1 52o7 18
J

DIMENSIONS:

Area

Span (equivalent)

Inb'd equivalent chord

Outb'd equivalent chord

Ratio movable surface chord/
total surface chord

At Inb'd equiv. chord

At Outb'd equiv. chord

Sweep Back Angles, degrees

Leading Edge

Tailing Edge

Htngeline

Area Moment (Normal to hingeiline)

FULL-SCALE

,4.- 4+-

.= l-

, r 

zeo4 

0
...-- ----

MODEL SCALE

.o9 -Cf t

o, 2A (f-

O. (O7 <-t-

Or , o¢

V.0

0_ 

Z . .

_

66
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' ;V/;.-.
TABLE XVIII.

MODEL COMPONENT:

GENERAL DESCRIPTION:

DRAWING NUMBER:

DIMENSIONS:

Area

Span (equivalent)

Inb'd equivalent chord

Outb'd equivalent chord

Ratio movable surface chord/
total surface chord

At Inb'd equiv. chord

At Outb'd equiv. chord

Sweep Back Angles, degrees

Leading Edge

Tailing Edge

Hingeline

Area Moment (Normal to hinge line)

FULL-SCALE

- 12.9 gt

254

0.4

0

=L

MODEL SCALE

o .o3 c. mt

o.<

7-E 

67
-- - - .
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TAIE XIX.

MODEL COI4PONENT: F 3

GENERAL DESCRIPTION: C C, Fl"? ,_

C2 t ;· ~r3: kva o1 p".-4rtz i r ir e< -e.}eJ

._._ ,sJ . oQf r 2 o,..

DRAWlING NUMBER:

DIMENS IOINS:

Area

Span (equivalent)

Inb'd equivalent chord

Outb'd equivalent chord

Ratio movable surface chord/
total surface chord

At Inb'd equiv. chord

At Outb'd equiv. chord

Sweep Back Angles, degrees

Leading Edge

Tailing Edge

Hingeline

Area M:oment (Normal to hinge line)

FULL-SCALE

I.-,~r F+Z.

?s. e f4.

7 , Se (+.

l - ,

MODEL SCALE

'. i! f t,

o *3-.o. %" 3

_ L.33

If' S -

68
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NOMENCLAVTURE

(General)

SADSAC
SYMBOL SYMBOL DEFINITION

a ALPHA angle of attack, angle between the projection
of the wind Xw-axis on the body X, Z-plane and
the body X-axis; degrees

BETA sideslip angle, angle between the wind Xw-axis
and the projection of this axis on the body
X-Z-plane; degrees

Q PSI yaw angle, angle of rotation about the body
Z-axis, positive when the positive X-axis is
rotated toward the positive Y-axis; degrees

PHI roll angle, angle of rotation about the body
X-axis, positive when the positive Y-axis is
rotated toward the positive Z-axis; degrees

P air density; Kg/m3, slugs/ft3

a speed of sound; m/sec, ft/sec

V speed of vehicle relative to surrounding
atmosphere; m/sec, ft/sec

q Q(PSI) dynamic pressure; 1/2PV, psi, psf
Q(PSF)

M MACH Mach number; V/a

RN/L RN/L Reynolds number per unit length; million/ft

p static pressure; psi

p total pressure; psi

CP pressure coefficient; (p-po)/q
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NaMENCLATURE (Continued)

Reference & C. G. Definitions

SADSAC
SYMBOL SYMBOL DEFINITION

S wing area; m2, ft2

Sref SREF reference area; m2, ft2

wing mean aerodynamic chord or reference
chord; m, ft, in (see Iref or LREF)

Tref LREF reference length; m, ft, in.; (see c)

bref BREF wing span or reference span; m, ft, in

Ab base area; m2 , ft2, in2

c. g. center of gravity

MRP MRP abbreviation for moment reference point

XMRP abbreviation for moment reference point
on X-axis

YMRP abbreviation for moment reference point
on Y-axis

ZMIRP abbreviation for moment reference point
on Z-axis
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NOMENCLATIURE (Continued)

Axis System General

DEFINITION-

force; F, lbs

moment; M, in-lb

SYMBOL

F

M

Subscript
'

N

A

L

D

Y

z

X

s

w

ref

Definition

normal force

axial force

lift force

drag force

force or moment about the Y axis

moment about the Z axis

moment about the X axis

stability 'axis system

wind axis system

reference conditions

free stream conditions

total conditions

base

00

t

b
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NCaENCLATURE (Continued)

Body Axis System

SADSAC
SYMBOL SYMBOL DEFINITION

CN CN normal force coefficient; FN/qS

CA CA axial force coefficient; FA/qS

CAf CAF forebody axial force coefficient; CA- CAb

Cm CIM pitching moment coefficient; My/qS lref

Cy CY side force coefficient; Fy/qS

Cn CYN yawing moment coefficient; MZ/qS bref

Ca CBL rolling moment coefficient, Mx/qS bref
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NOMENCLATURE (Continued)

Stability Axis System

SADSAC
SYMBOL SYMBOL DEFINITION

CL CL lift force coefficient; F JqS

CD CD drag force coefficient; FD/qS

CDb CDB base drag coefficient

CDf CDF forebody drag coefficient; CD - CDb

Cm CIM pitching moment coefficient; My, /qS lref

FCx, CY side force coefficient; Fy/qS

COn CLN yawing moment coefficient; Mz,s/qS bref

Cg CSL rolling moment coefficient; MX s/qS bref

L/D L/D lift-to-drag ratio; CT/CD

L/Df L/DF lift to forebody drag ratio; CIJCDf
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NOMCLATURE (Continued)

Surface Definitions

DEFINITION

horizontal tail incidence; positive when
trailing edge down; degrees

symmetrical surface deflection angle; degrees;
positive deflections are:

AILRON

CANARD
ELEVON
ELEVTR
FLAP
RUDDER
SPOILR
TAB

6

AIL-L
AIL-R
ELVN-L
ELVN-R
SPLR-L
SPLR-R

SURFACE
SUBSCRIPTS

a

b

c

e

f

aileron -
(left aileron
canard -
elevon -
elevator -
flap -

rudder -
spoiler -
tab -

total aileron deflection;
- right aileron)/2
trailing edge down
trailing edge down
trailing edge down
trailing edge down
trailing edge to the left
trailing edge down
trailing edge down with respect
to control surface

antisymmetrical surface deflection angle, degrees;
positive trailing edge down:

left aileron - trailing edge down
right aileron - trailing edge down
left elevon - trailing edge down
right elevon - trailing edge down
left spoiler - trailing edge down
right spoiler - trailing edge down

DEFINITION

aileron

base

canard

elevator or elevon

flap

rudder or ruddervator

spoiler

tail
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ADDITIONS TO NOMENCLATURE

SADSAC
SYMBOL SYMBOL DEFINITION

CNDPOS CNDPOS canard vertical position (l=high, 2=low)

WNGPOS WNGPOS wing vertical position (l=high, 2=low)

1itW INCIDW wing incidence angle, positive when trailing
edge down; deg.

SW DIHDRL wing dihedral angle; deg.

ic INCIDC canard incidence angle, positive when
trailing edge down; deg.

ACL DCL incremental lift coefficient, algebraic
difference of two runs.

ACD DCD incremental drag coefficient, algebraic
difference of two runs.

AcX DCLM incremental pitching moment coefficient,
algebraic difference of two runs.

AL/D DL/D incremental lift drag ratio, algebraic
difference of two runs.

ACY DCY incremental side force coefficient,
algebraic difference of two runs.

ACn DCYN incremental yawing moment coefficient,
algebraic difference of two runs. Body
axis system.

ACI DCBL incremental rolling moment coefficient,
algebraic difference of two runs. Body
axis system.
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TABULATED DATA LISTING

A tabulated data listing, consisting of all aero data
and those created in arriving at the plotted material
quently, is available as an addendum to this report.
made up in two sections:

sets, both original
to be presented subse-
The tabular listing is

(a) a brief summary list of all data sets containing the identifier,
the descriptor, and the resident dependent variables.

(b) a full list of all data sets containing all resident or
selected aerodynamic coefficients of the data sets as well as
the above mentioned information.

The listing is currently sent on limited distribution to the following organ-
izations:

NASA AMES
NSRDC

Mr. V. Stevens
Mr. D. Chadock

If copies of this listing are desired, please contact the above or the cog-
nizant SADSAC personnel who, for this data, is:

W. R. Morgan
Department 2780
Chrysler Corporation Space Division
New Orleans, La. 70129

(504) 255-2304
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PLOTTED DATA
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LMSC/MSFC BOOSTER STUDY, LONGITUDINAL CHARACTERISTICS, NSRDC 3110, BETA = 0

I I I 1 1

Fi 

-

…

…_ __

_ __ . _ , I1_. _ .

LT I Wt
c·~-- -- j -1-t-- --P ----- --<---.

0 6 -4 -2 o 2 4 I10 2.

',

i
14 16 a 20 22 24 26

DATA SE; SYMBOL
(R.42 l 00 p
{ RN2D33 

NACH

ANGLE OF ATTACK. ALPHA. DEGREES
CCSIFIGURATION DESCRIFTION
NSRDC-310,N$SFC/LH5C BOOSTER BiCF lWI Vl
NSRDC-3110,NSFCC/ L$SC BOOSTER BICEFPIW Vl

INCIOC CNCFOS INCIDW
3.o00 1i.00 0.000
3.000 1.000 3.000

0.381

WNPFOS REFERENCE INFORMATION
1.000 SREF 1.3550 SQ.FT.
1.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XNRP 31.1400 INCHES
YHRP 0.0000 INCHES
ZHRP 0.2150 INCHES
SCALE 1.5000 PERCNT
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LMSC/MSFC BOOSTER STUDY, LONGITUDINAL CHARACTERISTICS, NSRDC 3110, BETA = 0
.to r

.16

.14

.12

.10

.08

.06

.04

.00

-. 02

J7il7TV' .~F ' .K7KKF7

_~~~~- --.

_. _ .... .

-. 04 n _

DATA SET SYMBOL
( RlNZ01o 
( NZ033 )

- 6 -4 - Z O

CONFIGURATION DESCRIPTION
NSROC-310.Si'-FC/LMSC BOOSTEC
NSRDC-3110, SFC/LNSC BOOSTEI

2 4 6 a 10 s2 14

ANGLE OF ATTACK. ALPHA. DEGREES
INCIDC CNDPOS INCIDW

R oBC2FIWIV1 3.000 1.0 0 0.000
R BCZFIWIVI 3.000 I .00 3.000

16

WNGPOS
I .000
I .D00

MACH

18 20 22 24' 26

REFERENCE INFORMATION
SREF 1.3550 SQ.FT.
LREF 41.4360 INCHES
BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YHRP 0.0000 INCHES
ZHRP 0.2250 INCHES
SCALE 1.5000 PERCNT
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LMSC/MSFC BOOSTER STUDY, LONGITUDINAL CHARACTERISTICS, NSRDC 3110. BETA = 0

.os05

.00

-. 05

-. 10

- 0 - 6 4 a 2 4 to 12 14 16 18 20

ANGLE OF ATTACK. ALPHA, DEGREES
DATA SET SYMBOL

I RN200 1 I
RHN2033) 

MA CH

CONCFIGURATION DESCRIPTION
* RDC-3110,M3FC/LMSC BOOSTER BIC2FSWIVI
NSRDC-31O1,SFC/LMSC 0005TER BIC2FIW1VI

INCIDC CNDPOS INCIDW
3.000 1.000 0.000
3.000 1.000 3.000

0.381

WNGPOS REFERENCE INFORMATION
1 .00 SREF 1.3550 SQ.FT.
1.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YMRP 0.0000 INCHES
ZMRP 0.2250 INCHES
SCALE 1.5000 PERCNT
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LMSC/MSFC BOOSTER STUDY, LONGITUDINAL CHARACTERISTICS, NSRDC 3110. BETA = 0
a.o

i.e

s.6

1.4

1.2

1.0

-J
U

z

LL
U-

LL

-J

o.4

0.6

0.4

0.2

0.0

-0.4

I
_ . __ _ _ - ~~~~~~~~I ' 

F .1 I , {/ K. I l - ', 1.1i

~~~~~~~~~~~~~~~~~~, I - _ _' -' q 1. 1/ 

-0.G
-10 - I

DATA SET SYMBOL
( RN2001 )
IRN2033)

MACH

- 4 - 2 0 Z 4 a

ANGLE OF ATTACK,
CONCFIGURATION DESCRIPTION INC
NSRDC-310U,MSFC/LNSC BOOSTER BICZFIUIV1 3.
NSRDC-3110,ISFC/LNSC BOOSTER BICZFIWIVI 3.

10 12 14 6s

ALPHA, DEGREES
CIDC CNDPOS INCIDW WNGPOS

.000 .o0 Oo.000 1.000

.000 1.000 3.000 .1.000

0.381

24 26

REFERENCE INFORMATION
SREF 1.3550 SQ.FT.
LREF 41.4360 INCHES
BREF 41.430G INCHES
XHRP 31.1400 INCHES
YMRP 0.0000 INCHES
ZNRP n.2250 INCHES
SCALE 1.5000 PERCNT

PAGE 1313



LMSC/MSFC BOOSTER STUDY, LONGITUDINAL CHARACTERISTICS, NSRDC 3110, BETA = 0

_ =tt~j'; lt

.r i _ __.

-e -

T *.. F. .
- 4 -2 0 2 4 6 I 10 12 14 16 16

ANGLE OF ATTACK. ALPHA. DEGREES
INCIDC CNDPOS INCIDW WNGPOS REFERENCC INFORMATION
3.000 1.000 0.000 1.000 SREF
3.00O 1.000 3.000 1.000 LREF

BREF
XHRF
YNRP
ZMRP
SCALE

PAGE 1314

.641

.?q

.70

.&5

.55

.50

0
U

Z

LLC

u_
U-

U

CD

.45

.40

.35

.30

* 25

.20

.15

.10

.05

.00
-Ii
I
0

DATA SET SYMBOL
RN2001 ) 

I RNgO33 J a

CONFIGURATION DESCRIPTIOM
NSRDC-311D,MSFC/L$SC BOOSTER BIC2FlWIVI
NSRDC-311D,NSFC/LMSC BOOSTER BIC2FIWIV1

MACH

20 24 26

1.3550
41.4360
41.4360
31.1400

a.0000

1 .5000

SQ. T.
INCHES
INCHES
INCHES
INCHES
INCHES
PERCNT



LMSC/MSFC BOOSTER STUDY, LONGITUDINAL CHARACTERISTICS, NSRDC 3110, BETA = 0

1~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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ANGLE OF ATTACK. ALPHA, DEGREES
DATA SET SYMB0L

RN200133 )

MACH

CONFIGURATION DESCRIPTION
NSRDC-3110,NSFC/LHSC BOOSTER BSC2FIWIVI
NSRDC-311O,NSFC/LNSC BOOSTER BIC2FIWIVI

INCICC CNDPOS
3.000 1.00OD
3.000 1.000

0.381

INCIDW WNGPOS REFERENCE INFORMATION
0.00 1.000 SREF 1.3550 SQ.FT.
3.000 1.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XNRP 31.1400 INCHES
YMRP 0.0000 INCHES
ZMRP 0.2250 INCHES
SCALE 1.5000 PERCNT
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LMSC/MSFC BOOSTER STUDY, LONGITUDINAL CHARACTERISTICS, NSRDC 3110, BETA = 0

------ -- -~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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w~~~~~~~~~~~~~~~~~~~~~~~~~~' 

_ . .... _ .......

16 A8 20 22 24 26

ANGLE OF ATTACK. ALPHA. DEGREES
CONFIGURATION vESCRIPTION
NSRDC-311G, SFC/LNSC BOOSTER B1C2FIlW1I
NSRDC-3110,NSFC/LMSC BOOSTER BIC2FIWIVI

0.361

INCIDC CNOFOS INCIDW WNGFOS REFERENCE INFORMATION

3.000 1.000 0.000 1.000 SREF 1.3550 S.FT.
3.000 1.OO 3.000 1.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YMRF 0.0000 INCHES
ZNRP D.2250 INCHES
SCALE 1.5000 PERCNT
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LMSC/MSFC BOOSTER STUDY, LONGITUDINAL CHARAC
.20o

.15

.10

TERIST!CS, NSRDC 3110. BETA = 0
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-. 20 L-&o--
-0.6

DATA SET SrIBOL
I RN2OD1 ,
( RN2033 )

NACH

-0.4 -0.2 0.0 0o. 0.4

LI
CONFIGURATIC CDESCRIPTION
NSRDC-31101MSFC/LMSC BOCOSTER BlC2FlW1Vl
NSRDC-310D,NMSFCLNMSC BOOSTER B1C2FIWl Vl

0.6 0.5 1.0 1.2

FT COEFFICIENT, CL
INCIDC CNDPOS INCIDW
3.000 1.000 0.000
3.000 1.000 3.000

0.301

1.4 1.6 1.8 2.O

WNGPOS REFERENCE INFORMATION
1.000 SREF 1.3550 SQ.FT.
1.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YNRP 0.000 . INCHES
ZMRP 0.2250 INCHES
SCALE 1.5000 PERCNT
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-4

SIDE SLI
s8yBOt. CONFIGURATION DESCRIPTION

Q NRDC-5110,NSFC/LMSC BOOSTER 0IC2FIWIV¥
NRDC-311 ONFC/LHSC BOOSTER slC2FI WI VI

ACH O.a 0301

- 2 0 2 4 4

P ANGLE. BETA. DEGREES
INCIDC CNDPOS INCIDW
3.OD 1.000 0.000
3.000 1.000 3.000

WNCPOS REFERENCE INFORMATION
1 .00 SREF 1.3550 : SQ.FT.
1.000 LREF 41.436D INCHES

BREF 41.43680 INCHES
XHRP 31.1400 INCHES
YHRP 0.0000 INCHES
ZHRP 0.2250 INCHES
,SCALE 1.5000 PERCNT
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.040 t

.035

.030

.025

.a015

.005

.000

-. 005

-. 015

-. 020

-. 025

- .030

-1

-.035

-. 040 -
-10

DATA SET SYMBOL
(RNZOD2) Q
(RN2034) L

MACH

=0 DEGREES
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4 -12 10 - -6 - 4 - 2 D 2 4 6

SIDE SLIP ANGLE, BETA. DEGREES
CONFIGURATION DESCRIPTION INCICC CNDPOS JNCIDW
NSRDC-311C,kSFC/LMSC BOOSTER EICZFIWVIV 3.000 1.000 0.000
NSRCC-3110,NSFC/LNSC BOOSTER B1C2FINlVi 3.000 1.000 3.000

0.381

6 8 10 12 14 16

WNGPOS REFERENCE INFORMATION
1.000 SREF 1.3550 SG.FT.
1.000 LREF 41 436D INCHES

BREF 41.4360 INCHES
XNRP 31.1400 INCHES
YNRF 0.OOOO INCHES
ZNRP O.2250 INCHES
SCALE 1.5000 PERCNT
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.zo

Z

LL.

LL

U0

LL

_ -. 0 .

Q

-. 0-.85

-.. e,

-16 -S

DATA 587 SYMBOL
(RN200Z)
I RN2034 1

NACH

CONFCIGURATION OESCRIPTZON

NSRDC-311V,~SFC/LNSC BOOSTE
NSRDC-3110DNSFC/LNSC 0OOSTE

0.301

6 .4 . -- 2 4 6 S

SIDE SLIP ANGLE, BETA. DEGREES
INCICC CNDPFOS INCIDW WNGPOS

.R B1C2FW1VS 3.000 1.000 0.000 .O000
4R BlCZFIWIVI 3.000 1.000 3.000 1.000

REFERENCE INFORMATION

SREF 1.3550 SQ.FT.
LREF 41.4360 INCHES
BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YHRP 0.0000 INCHES
ZNRP 0.2250 INCHES
SCALE 1.5000 PERCNT
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LMSC/MSFC BOOSTER STUDY. LONGITUDINAL CHARACTERISTICS, NSRDC 3110, BETA = 0

All~~~/A
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I~~ 

0 - -4 - e' O E 4 A 10 P 9 14

ANGLE OF ATTACK, ALPHA, DEGREES
CCOF16URATIC( DOECARPTION
NO8DC-9111,DNW FC/L4C D9003TR 031CEJWIVA
NORDC-3110,14FC/LN¢C 00ODtgR OICRFIJWIVI

a1 ' I

INCIOC CNDPOO INCIDW WNGP08
19.000 1.000 0.000 1.000
19.000 1.000 3.000 1.000

-0.0
-

DATA oET OYNDOL

RNs03?) 2,.RNtOp7 )

0.r70

O0 ae 84 to

REFREcNCE INFORMATION
$REF J .3950 S.PT.
LREF 41.4360 , INCHM
8REF 41.4360 INCHES
XMNRP 31.1400 INCHES
YNRP 0.0000 INCHES
ZHRP 0.2250 INCHES
SCALE 1.5000 PERCNT

PAGE 1321

8.0

I .e

1.4

z

z

Liu

LL

L
LL

-I

z

1.2

1.o

0.5

o.O

0.4

0.0

0.0

-0.8

-0.4

-0.0

I1



SC/MSFC BOOSTER S'

.02

.00

-. 02

-. 04 -1
-10

IJUDY, LONGITUDINAL CHARACTERISTICS, NSRDC 3110, BETA -o
ii~ I iif ii~w fllrllf .I I I Iw II I Iw I I.IlI I -lIl

- e

DATA SET SYaBOL
CRND0 5t)
t R2037 ) 5

MACH

- 6 - 4 -' 

ANGLE
CONFIGURATION DESCRIPTION
NSRDC-311t', FC/LHSC BOOSTER UIC2FIU

NSRCC-3110,MSFC/LMSC BOOSTER BICZFIW

4 10 12 14

OF ATTACK. ALPHA, DEGREES
INCIDC CNDPOS INCIOW

i1Vl 15.000 1.000 0.000
VI 1- 15.000 00 3.000

0.379

1 6 1s 20 2z 24 26

WNGPOS REFERENCE INFORMATION

1.000 SREF 1.3550 SQ.FT.
1.0OO LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YNRP 0.0000 INCHES
ZMRP 0.2250 INCHES
SCALE 1.5000 PERCNT
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LMSC/MSFC BOOSTER STUDY, LONGITUDINAL CHARACTERISTICS, NSRDC 311O0 BETA = O

w~~~~~~~~~ ~ , .... ~.. ~.

-. L 

.: .

DATA SET SYMBOL

RIN2037 )

HACH

- 6 4 - 0 2 4 6 6

ANGLE OF
CONFIGURATION DESCRIPTION
NSRDC-311,MSFC/L*S4C BOOSTER BlC2FlWIVI
NSRDC-3110,NSFC/L4SC BOOSTER BIC2FI IVI

0.379

10 12 14 16 1s

F ATTACK, ALPHA. DEGREES
INCIDC CNDFOS INCIDW

20 24 26

WNGPOS REFERENCE INFORMATION
15.000 1.000 0.000 1.000 SREF
15.000 1.000 3.000 1.000 LREF

BREF
XMRP

ZMRP
SCALE

1.3550
41.4560
41.436U
31.1400
0.0000
0.2250
1 .5000

SQ.FT.
INCHES
INCHES
INC ES
INCHES
INCHES
PERCNT
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LMSC/MSFC BOOSTER SI

L-a
- a

rUDY, LONGITUDINAL CHARACTERISTICS, NSRDC 3110. BETA = 0

4 - 2 O

I I I , Ir

2 4 6 8 10 12 14 16 is 20 22

ANGLE OF ATTACK. ALPHAi DEGREES
DATA SET SYMBOL
IRN2005) J
(RN2037) 

MACH

CONFIGURATION CESCRIPTION
NlRCC-311 ,HSSFC/LMSC BOOSTER BIC2FIWIV1
NSRVC-311OD SFC/LMSC BOOSTER BIC2FIWIVI

INCIDC CNDPOS INCIDW
15.000 .000 0.000
15.000 1.000 3.000

0.S79

WNGPOS REFERENCE INFORMATION
1.OOD SREF I.3550 SQ.FT.
I.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YMRP 0.0000 INCHES
ZMRP' 0.2250 INCHES
SCALE 1.5000 PERCNT
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LMSC/MSFC BOOSTER STUDY, LONGITUDINAL CHARACTERISTICS, NSRDC 3110, BETA = 

.5 

so - _ - -7 -"

.45 -

.40 - __

.20 -_ - _ _ - .

. __ _ _ e -- _ v -__- __ _ __

.45 _ ..... _- . -I

- a - G 4 -2 0 2 4 6 8 10 12 14

ANGLE OF ATTACK. ALPHA, DEGREES
16 18 20 22 24 26

DATA 5ET SYMBOL CONFIGURATIOM DESCRIFTIOC
(RN20G5) Q NSRDC-3110,MSFC/LMSC BOOSTER BIC2FIWlVI
(RNZ03?) Z NSRDC-3110,NSFC/LMSC BOOSTER OICZFIWIVl

NMACH 0.379

INCIOC CNDCFOS INCIDW WNGFOS REFERENCE INFORMATION
15.000 1.0DG0 0.000 1.000 SREF 1.3550 SQ.FT.
15.000 1.000D 3.000 1.000 LREF 41.4360 INCHES

BREF 41 .4350 INCHES
XMRP 31.1400 INCHES
YMRP 0.0000 INCHES
ZMRP 0.2E50 INCHES
SCALE 1.5000 PERCNT
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0

-J

CD

(Y

I
LL-

- a

-4

DATA SET SYMBOL
(RN200S )
(RN2D3J?) C

MACH

a 4

ANGLE OF
CONFICURATION DESCRIPTION

$RODC-311lUMFC/LNBC BOO8TER B1C2FIW¥V1
NORDC-31120,D FC/LMDC 8OOTER S1CEFIWIVI

0.370

06 so it 14

: ATTACKo ALPHAo DEGREES
INCIOC. CNDPOS INCIDW
tS.000 1.000 0.000
,15O.000 1.000 3.000

.WNGPOS REFERENCE INFORMATION
1.000 5REF 1.35D0 30.FT.
1.000 LREF 41.4360 INCHES

BREF 41.4380 INCHES
XMRP 31.1400 INCHES
YMRP .O0000 INCHES
ZMRP U.2 o*0 IZN:HE 
SCALE I .5000 PELICNT
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I MSC/MFr' R:PIRTFR CTIInY. I PlNITIInlIAI rCHARArTFIRISTIrS NSR)nr 31
.o0o

.055

.050

.045

.040

.035

.030

.0o2

.020a

.015

.010

.005

.000

In. BFTA = 0
t, J vi i ,i./ i ~. U~T/,. I , .l tJIqi. u I y I..vl'lv/J i %/./,1l&. .l t wll'llrkO I f,.liv ,i v -.r8v I ,i lb~t' ItV tiW l|r & v.

__ ~~~~~~~ ~~~~~~~~. _ .. i___

_ _ _ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~. -

, _

, . ^ e........e ............ ......... L ,....... ..... ........

f0 - 8 - 6 - 4 - f ' o 2 4 6 8 0 t2 X4 26 t6 20 22 Z4 26~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

ANGLE OF ATTACKO ALPHAO DEGREES
CATA SET SYM0OL CONFIGURATION DESCRIPTION

IRNo05os ) NSRDC-3110,mSFCXLMSC BOOSTER B1C2FIWlVI
I(NZ.037) NSRDC-3110DMSFC/ LNSC BOOSTER BICZFIWIVI

nA CH 0.379

INCIDC CNOPOS INCIDW WNGPOS REFERENCE INFORMATION

15.000 1.000 0.000 1.000 SREF 1.3550 SQ.FT.
15.000 1.000 3.000 1.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XHRP 31.1400 INCHES
YNRP 0.0000 INCHES
ZNRP 0.2250 INCHES
SCALE 1.50D00 PERCNT
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LMSC/MSFC BOOSTER STUDY, LONGITUDINAL CHARACTERISTICS9 NSRDC 3110, BETA = 0

T~~~~(-- -T

.~~~~~~~~~ _ _ ~ ' I'

-0.6 -0.4 -0.2 0.0 0.2 0.4 0.6 0.8 1.o0 .2

LIFT COEFFICIENT, CL
DATA SET SYMBOL .SONFIGURATION DESCRIFTION INCIOC CNDPFOS INCIDW
(RNOos5) NISRDC-3110,JSFC/L$MC BOOSTER BIC1FIWlV1 15.000 1.000 0.000
lRN2G37) 2 NSR)C-3O10,NSFC/LHSC BOOSTER BIC2FIWVIV 15.000 1.000 3.000

0.379

1.4 1.6 1.8 2.0

WNGPOS REFERENCE INFORMATION
1.000 SREF 1.3550 SQ.FT.
'1.000 LREF 41.4360 INCHES

BREF 41.4350 INCHES
XMRP 31.1400 INCHES
YMRP 0.0000 INCHES
ZMRP 0.2250 INCHES
SCALE I.5000 PERCNT
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LLMSC/MSFC BOOSTER STUDY, LATERAL CHARACTERISTICS, NSRDC 3110, ALPHA = 0 DEGREES~ 1-. "-i- ,-- -i __ .... T___. 'r 

~-- - -.--- -- - - -- ___

-- -..--.-

_--- ------ ___ ___ _ __ X___

__ __ _ _ _ _ _~.f-t ___ __ _

. -. _ .....--- :1- .... i

* ..... . IS . . . I.J..A.. A S .. .. 1 .. L. I ... I ..L ..L .,.L I. I I. I * I . . . . . I .

DATA SET SYMBOL
( RN2006)
I(RN2Z038I A

MACH

-10 - a 6 - 4 - 2 0 2 4 6

SIDE SLIP ANGLE, BETA, DEGREES
INCIDC
15.000
15.000.

CNDPOS INCODW
1.IODoE 0.000
1.000 35.000

CONFIGURATION DESCRIPTION
NSRDC-311,MSFC/LMSC BOOSTER SICZFIWIVI
NSRDC-31Si,OMSFC/LMSC BOOSTER BI CFI W V

WNGPOS
1.000
1.000

0.380

I0 12 14 .6

REFERENCE INFORMATION
SREF 1.3550 SG.FT.
LREF 41.4360 INCHES
BREP 41.A360 INCHES
XMRP 31.1400 INCHES
YNRP O.o000 INCHES
ZNRP 0.z250 INCHES
SCALE 1.5000 PERCNT
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LMSC/MSFC BOOSTER STUDY, LATERAL CHARACTERISTICS, NSRDC 3110, ALPHA = 0 DEGREES

.- _ = = _ ==~~i- _,-=-=_

_._~~~ ~. : _ .: , _ __ _

~~~~~_. -- -- ._ _ -

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~,. _r, H__

.-- _ ., : ....

- _ _ __ _ ....... _ __ -_ ... _

............... . .~ I .I . . ...

-. 040 ' ' -14 ':'2-16 -14 -12

DATA SET SYMHOL
( RN0Zo6)
RN20 38) 

MACH

-10 -8 

CONFIGURATION DESCRIPTION
NSRDC-3110,MSFC/LMSC BOOSTE
NSRDC-3110DNSFC/LSC BOOSTE

-6 -4 - 0 2. 4

SIDE SLIP ANGLE, BETA, DEGREES
INCIDC CNDPOS INCIDW

-R BIC2FIwIVl 15.000 1.000 D.0DD0
R B1 CFIWIVI 15.000 1.000D 3.000

0.360

6 8 10 12 14 16

I WNGPOS REFERENCE INFORMATION
1.000 SREF 1.3550 SQ.FT.
1.D00 LREF 41.4360 INCHES

-RKF ... 3C. :MCHE 
XMRP 31.1400 INCHES
YMRP 0.0000 INCHES
ZMRP D.2950 INCHES
SCALE 1.5000 PERCNT
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;C BOOSTER STUDY, LATERAL

.05

LL'W

u

LL

j -. 05-

1 -. 10 -

-.-s

-62 -10 -- -8 - 4 -4 - 2 4 6 8 10 12 14 16

SIDE SLIP ANGLE. BETA, DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION INCIDC CNDFOS INCICW WNGPOS REFERENCE INFORMATION
(RNZD06) NSRDC-3I11DNSFC/ALSC BOOSTER BICiFIWIVI 15.000 1.OO0 0.000 1.000 SREF 1.3550. SQOFT.
tRNZD38) £ NS5DC-3110,NSFC/LNSC BOOSTER BICZFIWIVI 15.000 1.000 3.000 1.000 LREF 41.45360 INCHES

BREF 41.4360 INCHES
XHRP Z1.1400 INCHES
YNRP 0.0000 INCHES
ZMRP 0.2250 INCHES

MACH 0.360 :SCALE 1.5000 PERCNT
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LMSC/MSFC BOOSTER STUDY, LONGITUDINAL CHARACTERISTICS, NSRDC 31I0. BETA= 0
I I I It I ! i ~ i i i J ......... i J ! I !'j

.... i ....... !
~

13

i'J'~ J J J -'-'~-"r-~i ] i ~ -
, , ,r

· _ . .~.. .. · .........

r

.,I,, ~.~

,,.-j- - - - - ___ ___-

-4

-I0.0
-10 -

DArA SET SYMlOL
(RNZCDI )
IRN2O41) 

MACH

- - -- 4 - 0

COJFIGURATION DESCRIPTION
NSRDC-3110I NFC/LHSC BOOSTE
NSRDC-3110,HSFC/ LMSC BOOSTE

2 4 6 8 S 12' 1'4

ANGLE OF ATTACK, ALPHA. DEGREES
INCIDC CNCFOS INCICW

ER BICZFII Vl 3.00D 2.000 0.000
ER B8CZFI1JIV1 3.000 2.000 3. 000

0.3S1

18 22

REFERENCE INFORMATION
REF 1.3550 SG.FT.
REF 41.4360 INCHES
REF 41.4360 INCHES
,RP 31.1400 INCHES
RP . 0.0000 INCHES

IRP 0.2250 INCHES
:ALE 1.5000 PERCNT
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1; I iIikIIIII~ I ~ I TII I I I X!ii

__~~~~~~ _. "_ __ ___'

I ~.~ ~ ~ ~F I

. . . . . . . . .

4i6 12 14 is I a zz 4

_ _ _

0 - O - 6 - 4 - 2 0. 2 4 6 8 10 12 14 16 16 20 22 24 26

OATA SET SYB0OL
CRN2009)M
(RNZ041) 

HACH

ANGLE OF
CONFIGURATION DESCRIPTION
NSRDC-3110,iSFC/LMSC BOOSTER BIC2FlWIVI
NSRDC-3110,NSFC/LNSC BOOSTER BICZFlWSVI

ATTACK, ALPHA. DEGREES
INCIDC CNCFOS
3.000 2.000
1.00DO0 2.0D

0.381

INCIDW WNGPOS REFERENCE INFORMATION
0.000 1.000 SREF 1.3550 SQ.FT.
3.000 1.000 LREF 41;4360 INCHES

BREF 41.4360 *ICHES
XMRP 31.1400 INCHES
YMRP 0.0000 INCHES
ZMRP 0.2250 INCHES
SCALE 1.5000 PERCNT
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x:
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LL
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U
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ANGLE OF
DATA SET SYMBOL COCNFIGURATI(ON DE5CRIPTION
(RN20eg) Q NBRDC-SI1Dl:MFC/LM&C BOOSTER 1BC2F1WV.I
IRN2201A ) LI NSRDC-3110,MSFC/LM8C BOOSTER BICZFIWIVI

MACN 0.301

ATTACK, ALPHA, DEGREES
INCIDC CNDPOS INCIDW WNGPOS REFERENCE INFORNATION
3.000 2.000 0.000 .0OD0 SREF 1.3550 8Q.FT.
3.000 2.000 3.000 I.U00 LREF 41.4560 INCHES

BREF 41.4560 INCHES
XMRP 31.1400 INCHES
YMRP 0.0000 INCHES
ZMRP 0.2250 INCHES
SC4LE 1.5000 PERCNT
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LMSC/MSFC BOOSTER STUDY, LONGITUDINAL CHARACTERISTICS, NSRDC 3110, BETA = 0

o - 0 -6 -4 0 2 4 6 8 10 12 14 16

ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYIHOL

RNzog2009) 
(RNZ041)

NACH

CONFIGURATION DESCRIPTION

NSRDC-31I0, SFC/LLNSC BOOSTER BICZFIWIVI
NSRDC-3110,NSFC/LNSC BOOSTER BIC2FIWIVJ

INCIDC CNDPOS INCIDW WNGPOS
3.000 2.000 0.000 1.000
3.000 2.000 3.000 1.000

0.381

REFERENCE INFORMATION
SREF 1.3550 SQ.FT.
LREF 41.4360 INCHES
BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YMRP 0.0000 INCHES
ZNRP 0.2250 INCHES
SCALE 1.5000 PERCNT
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LMSC/MSFC BOOSTER STUDY, LONGITUDINAL CHARACTERISTICS, NSRDC 3110, BETA
.60 f

.70

.6$

.6b

.5s

.S0

=0

I

: ~ J ,

, . , i , .

]
.... I"/

i

//

L-&.00' -10 -

DATA ST SYNBOL
( RN2009 )
I :.I 2041 )

MACH

L-1
- 6 - 4 - a 2 4 6 8 10 12 14 16 is

ANGLE OF ATTACK. ALPHA, DEGREES
CONFIGURATION DESCRIPTION
NSRDC-31IO,d4FC/LN$C BOOSTER B$CZFIWIVI
NSRCC-3110,NSFC/LNSC BOOSTER BIC2FIWIVI

0.381

92 24 26

INCIDC CNCPOS INCIDW WNGFOS REFERENCE INFORMATION

3.ODD 2.000 0.000 1.000 BREF 1.35510 $Q.FT.
3.000 2.000Duo 3.000 1.000D LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YMRP 0.0000 INCHES
ZMRP 0.2250 INCHES
SCALE 1.5000 PERCNT
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LMSC/MSFC BOOSTER STUDY, LONGITUDINAL CHARACTERISTICS, NSRDC 3110, BETA

6

7

S
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4

2
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lI
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/
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7/

/l/
)

'N

\

I -l L -- - -I I -_- I
/
/

IiEI 1 1 1 1 I _.1 -7,

-o --4 - a 0 2 4 6 8

ANGLE OF ATTACK.
Sc 12 14

ALPHA, DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION
(RN2D09) Q NSDiC-3110,HSFC/LNSC BOOSTER 81C2FIWIVI
IRNZ041) NSRCC-3110,"SFC/LMSC BOOSTER BIC2FWI VI

MACH

INCIDC CNDPOS
3.00 2.000
3.000 2.000

INCIDW WNGPOS
0. 000 1.000
5.000 1.000

OD. .S

REFERENCE INFORMATION
SREF 1.3550 SQ.FT.
LREF 41.4360 INCHES
BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YMRP 0.0000 INCHES
ZMRP 0.2250 INCHES
SCALE 1.5000 PERCNT
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DATA SET SYMBOL

IRNZO09)
¢RN2041 ) N

NACH

-6 -4 - 2 4 6 8 10 12 14 16 1t 20 22 24 26

ANGLE OF ATTACK. ALPHA, DEGREES
CONFIGURATION DESCRIPTION INCIDC CNCPOS INCIDW WNGPOS REFERENCE INFORHATION
NSRCC-E1 'i,N3FC/LMSC BOOSTER B1C2FIWIVI 3.000 2.000 VO.000 1.00 SREF 1.3550 SQ.FT.
NSRDC-3110,NSFC/LNSC BOOSTER BICZFIWlVI 3.000 2.o00 3.0oD0 1.000 LREF 41.4360 INCHES

BREF 4:.o43G0 iNCHES
XHRP 31 .1400 INCHES
YNRP O.0000 INCHES
ZHRP 0.2250 INCHES

V...9. ZHR F SCALE 1. 5OO PERCNT
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LMSC/MSFC BOOSTER STUDY' LONGITUDINAL CHARACTERISTICSP NSRDC 3110' BETA = 0
_- ,_ _ _ _ _ _r _ _ . _.; _ _ _ _ _ _ ' '_ _ _ w I "' I i ie. " i! I t I I ~~i~-
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-0. 

DATA SET SY41OL

I RIN041 J 

MA CH

0.0 O.L 0.4

LIFT
CONFIGURATIOC* CESCRIPTION
NSRDC-31:0,dSFC/LMSC BOOSTER B1C2FlWIVI
NSRDC-311VlSFC/LMSC BOOSTER BIC2FIWlVl

0.6 0.6 1.0

COEFFICIENT, CL
INCIDC CNDPOS

1.2 1.4 1.6 1.8 Z.0

INCIDW
3.000 2.000 0.000
3.000 2.000 3.000

WNGPOS REFERENCE INFORMATION
1.UOU SREF
1.000 LREF

XMRP
YHRP
ZCRP
SCALE:

1.3550 SQ.FI'.
41.4360 INCHES
41.-3E0" NCHES
31.1400 INCHES
0.0000 INCHES
0.2250 INCHES
1.5000 PERCNT
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LMISC/MSFC BOOSTER STUDY, LATERAL CHARACTERISTICS, NSRDC 3110. ALPHA = 0 DEGREES
0~~~' I I l, I I I I I I I I I , ., ,, ,-,, ,,,,I , , I , I I , I ,, - I I , I-

'N~~ i
.~~~~~~~ · ,,.. .

.. . . .L

I ~. -- -- - - .

-.-tg -14 -12 -10 - a - 6 - 4 -

SIDE SLIP
DATA SET SY$BOL CONFIGURATION DESCRIPTION
(RN2O10) Q NSRDC-3110,MSFC/LMNSC BOOSTER BIC2FJWIVI
(RNZD4Z) NSRDC-3110,"SFC/LMSC BOOSTER BIC2FIWIV1

MACH

2 0 2 4

ANGLE. BETA, DEGREES
INCIDC CNDPOS INCIOW
3.000 2.000 0.000
3.000 2.000 3.000

0. 382

10 12 14

WNGPOS REFERENCE INFORMATION
1.000 SREF I.3550 SQ.FT.
1.000 LREF 41.4360 INCHES

BREF 4: .4C6 INICHES
XMRP, 31%.1400 INCHES
YHRP 0.0000 INCHES
ZMRP 0.2Z50 INCHES
SCALE 1.5000 PERC'JT
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LMSC/MSFC BOOSTER STUDY, LATERAL CHARACTERISTICS, NSRDC 3110, ALPHA = 0 DEGREES
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-14

DATA SET SYMBOL

C R321042 ) N

NAC 

-12 -10 - - 4

NSRDC-3110,NSFC/LNSC BOOSTER BICFI WI VI

0.3D2

- 2 0 6 a 10 12 14 16

SIDE SLIP ANGLE, BETA, DEGREES
JNCIDC CNDFOS INCIOW WNGFOS REFERENCE INFORMATION
3.000 2.000 0.000 1.000 SREF 1.3550 Sa.FT.
3.000 2.000 3.000 1.D0 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XNRF 31.1400 INCHES
YMRP 0.0OO INCHES
ZNRP P. 2250 INCHES
SCALE 1.5000 PERCNT

CONFIGURATION CESCRIPTION
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DATA SET SYMBOL
(RN2SOIO
t N2042)

MACH

.20

.15
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z

f:)
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Il
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.05

.00

-. 35

-. 10

TUDY. LATERAL CHARACTERISTICS, NSRDOC311

- 6 -4 -2 0 2 4 6

.SIDE SLIP ANGLE. BETA 9 DEGREES
INCIDC CNOPOS INCIDW

ER BIC2FIWXlVI 3.000 2.000 0.000
:R BICFIWIVI 3.000 2.000 3.000

CONFIGURATION DESCRIPTION
NSRODC-3110,NSFC/LSC BOOSTE
NSRDC-3110,MSFC/LMSC BOOST£

0.32Z

WNGFOS REFERENCE INFORHATIOH
1.000 SREF 1.3550 SQ.FT.
1.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YNRP 0.0000 INCHES
ZNRP 0.2250 INCHES
SCALE 1.5000 PERCNT
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LMSC/MSFC BOOSTER STUDY, LONGITUDINAL CHARACTERI:STICS9 NSRDC 3110 BETA = 0
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- a - 0 - 4 - 2 0 2 4 6 8 10 12 14

ANGLE OF ATTACKO ALPHA, DEGREES
CONFIGURATIO N DESCRIPTION
NSRDC-31IO,MSFC/LNSC BCOSTER BICZFII'VI
NSRDC-310,NMSFC/LMSC 00oSTER BIC2FIWIVI

0.382

16 18 20 22 24 2S

INCIDC CNDPOS INCIDW WNCPOS REFERENCE INFORHATION
15.000 2.000 0.000 1.000 SREF 1.3550 SO.FT.
15.000 2.000 3.000 1.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XNRP 31.1400 INCHES
YMRP 0.0000 INCHES
ZMRP 0.2250 INCHES.
SCALE 1.5DOo PERCNT
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iii
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- 2 D 2 8 10 12 14

ANGLE OF ATTACK. ALPHA. DEGREES
CONFIGURATION DESCRIFTION
NSRDC-3II0,MSFC/LMNC BOOSTER BlC2FIWIV1
NSRDC-3110.NSFC/LKSC OOSTER 81C.SFIWIVI

0.382

INCIDC CNDPOS INCIDW WNGPOS REFERENCE INFORMATION
15.000 2.000 0.000 1.000 SREF 1.3550 SQ.FT.
15.000 2.000 3.000 1.000 LREF 41.4360 INCHES

BREF 4i.4560 ;;iCHE&
XMRP 31.1400 INCHES
YNRP 0.00O0 INCHES
ZHRP 0.2250 INCHES
SCALE 1.5000 PERCNT
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DATA SET SYMBOL
'RN2013) 
(RN2041 
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ATA SE7T Sy4BOL
i RNZl 13)

MACH

BOOSTER STUDY, LONGITUDINAL

- 6 - 4 - g O 4 6 8 10 12 14 14

ANGLE OF ATTACK9 ALPHA, DEGREES
CONFIGURATION DESCRIPTION INCIDC CNDPOS INCIDW W;
NSRDC-3110,MSFC/LNSC BOOSTER EBCZFIWIVI 15.000 2.000 0.000 1
NSRDC-3J10 NSFC/LMSC BOOSTER BIC2FIW ViI 15.000 2.000 3.000 1

O.38Z

NGPOS REFERENCE INFORMATION
.000 SREF 1.3550 SQ.FT.
.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XNRP 31.1400 INCHES
YMRP 0.0000 INCHES
ZMRP O.2SO INCHES
SCALE 1.5000 PERCNT
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-0.e
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DATA SET SYMBOL
( RN2023 )
( RNZ045)

MACH

CONFIGURATIZON DESCRIPTION
NSROC-311Lu,SFC/LHSC BOOSTER BIC2FIWIVI
NSRQC-3110,HSFC/LMSC B00STER BICZFIW1VI

0.382

INCICC CNDPOS INCIDW WNGPOS REFERENCE INFORNATION
15.000 2.000 0.000. 1.0030 SREF 1.3550 SQ.FT.
15.000 2.000 3.000 1.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XHRP 31.1400 INCHES
YHRP 0.0000 INCHES
ZMRPF 0.Z250 INCHES
SCALE 1.5000 PERCNT
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DATA SET 5YMBOL

RN 2045) M

nACH

0 2 4 10 14 16 18 22 24 26

ANGLE OF ATTACK. ALPHA, DEGREES
CONFIGURATIOtN DESCRIPTION
NSRDC-3110,MSFC/LMSC BOOSTER BIC2FIWIV1
NSRDC-3110,I SFC/LMSC BOOSTER BIC2FIWIVI

INCICC CNCFOS INCIDW
15.000 2.000 0.000
15.000 2.000 3. Oit0

0.382

WNGPOS REFERENCE INFORMATION
1.DOD SREF 1.3550 SQ.FT.
1.000 LREF 41.4360 INCHES

BREF 41.436D iNc;;CS
XMRP 31.1400 INCHES
YMRP 0.0000 INCHES
ZMRP 0.2Z50 INCHES
SCALE 1.5000 PERCNT

PAGE 1347

.60O

.75

.70

.65

.60

.55

.50

.45

.40

.so

z
C)

iLLU

LJi

u

CDw-

.20

.15

.10

.05

i

-l-? A



LMSC/MSFC BOOSTER STUDY, LONGITUDINAL CHARACTERISTICS, NSRDC 311O1 BETA
tO

a
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0
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-4.
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- 6
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CATrA SE SYNSOL

RRMNZ0135 fi N2o45) L

= 0

. , , _ . ._

= A__; S tSSTT~

_ -__ _S z _ __ ___ _ < __- __~~~~~~~

_ _ g X _ _ __ __,~~~~~~~~~~~~, , 

:'_ / ___'_

_ __jX

117 1I11111
- 2 0

CONFIGURATION DESCRIPTION
NSRVC-31CiSiFC/LMSC BOOSTE
NSROC-3110,NSFC/LMSC BOOSTE

i 4 4 10 12 14 16 18

ANGLE OF ATTACK. ALPHA. DEGREES
INCIOC CNDPOS INCIOW WNGFOS

:R BIC2FI WI V 15 000 2 . l D.00 1.000
.R BIC2FIWv1 15.000 2.000 3.000 1.000

20 24 26

REFERENCE ,NFORMATION
SREF
LREF
6REF
XNRP
YMRP
ZMRP
SCALE

MACH 0.362

1.3550
41 4360
41.4360

l1.1400
0.0000
0.2250
1.5000

SQ.FT.
INCHES
INCHES
INCHES
INCHES
INCHES
PERCNT
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.-IEf Fes _ o I -
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- - ___ - 2~~~~

- 6 - 4 - 2 0 2 4 8 1(0 12 14 16 18 20 24 26

SYMBOL CONFIGUJRATION DESCRIPTION

n3 NSRDC-3I1C ,SFC/LoSC BOOSTER
NS=DC-3110MISFC/LMSC BOOSTER

MA CH

ANGLE OF ATTACK, ALPHA9 DEGREES
INCIDC CNCPOS INCICW

R BICZFlWl V 15.000 2.000 0.OO0
R BICZFlWIV1 15.000 2.000 3.000

0.582

WNGFOS REFERENCE INFORHATION
1.000 SREF 1.3550 SG.FT.
1.000 LREF 41.4560 INCHES

BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YMRP 0.0000 INCHES
ZMRP 0.2250 in"CiS
SCALE 1.5000 PERCNT
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.t0

.15

.10

.os

.00

-. 05

-. 10

-.0 *

i sw 1~wI~i·iiii 'l f w i i gww iI~! -'f~-I 

I ++

·tXt ~,

-0.4 -D0. 0.0 0.2 0.4

LIFT
OATA SET SYNBOL CONFIGURATION OESCRIFPTION

RN2013 D NSRDC-3110, SFC/LMSC BOOSTER BlC2FIWIVI
(RN2045) NSRDC-3110 HSFC/L4SC 00OSTER IC2FIWIVI

MA CH 0.382

0.6 0.8 1.0 1.2 1.4.

COEFFICIENT CL
INCIDC CNDPOS INCIDW '4NGPOS REF
15.000 2.D 0000 o. '0 -- r
15.000 2.000 3.000 1.000 LREF

BREF
XMRP
YHRP

SCALE

1.6 .e 2.o

tERENCE INFORMATION
J1.35$0 SC.tIT.

41.4360 INCHES
41.4360 INCHES
31.1400 INCHES
0.0000 INCHES
0.2250 INCHES
1.5000 PERCNT

PAGE 1350

-.

Uz
w

W

0

C)

I-

.I. .



LMSC/MSFC BOOSTER STUDY, LATERAL CHARACTERISTICS, NSRDC 3110, ALPHA = 0 DEGREES

f -- r --si -r--- --- -,- -- +ir- -i-- -r- -r-r-r -s-

: ~--- - - ___ __ - - - --

4 --4- -. i-- - '- ......

m -_- ------- 
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-. 00 L-
-16

CATA SET SYMBOL
(RN2014) 
(RNZ046'

MACH

-10 - 8

CONFIGURATIZC+ DESCRIFTION

NSRCC-3110,HSFC/LMSC BOOSTE
NSRDC-3110 ,NSFC/LNSC BOOSTEI

6 -4 -2 0 2 4 6

SIDE SLIP ANGLE, BETA. DEGREES
INCIDC CNDFOS INCIDW

Rt B1CZFIWIV1 15.000 2. 0)0 0.000
R BIC2FIWIV1I 15.000 2.000 3.000

0.381

8 10 12 14 16

WNGPOS REFERENCE INFORMATION

1.0DO SREF 1.3550 S0.FT.
1.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRr 31.1400 INCHES
YHRP 0.0000 INCHES
ZMRP 0.2250 INCHES
SCALE 1.5000 PERCNT
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.040 1

.033
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.015
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.005

.000

-. 005

-. 010

-. 015

-. 020

-. 021

- .030

-. 035

-. 040 .
-14

DATA SET SYMBOL
(RN2014)
(RNei46G)

NACH
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SIDE SLIP ANGLI
CONFIGURATION DESCRIPTION

NSRDC-3110.NSFC/LHSC BOOSTER BIC2FIWIVI
NSRDC-3110JSIFC/LMSC BOOSTER BIC2FIWIVI

0 2 4 6

E, BETA, DEGREES
INCIC: CNDPOS INCIDW

15.000 2.000 0.000
15.000 2.GoD 3.000

0.361

10 12 14 16

WiiCFOS KEFERENCE INFORMATION

1.000 SREF 1.3550 SQ.FT.
1.000 LREF 41.4360 INCHES

BREW 41.4360 INCHES
XMRP 31.1400 INCHES
YIRP 0.0000 INCHES
ZMRP 0.2250 INCHES
SCALE I.5000 PERCNT
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SIDE SLIP ANGLE, BETA. DEGREES
DATA SET SYMBOL CONFIGURATION CESCRIFTION
(RNZ014I L NSR0C-311O;-SFC/LMSC BOOSTER BIC2FIWIVI
(RN2D046) NSRCC-31l0,MSFC/LStC BOOSTER BIC2FIWIVI

MACH

INCIDC CNDPOS INCiOW
15.000 2.000 0.000
15.000 2.00U 3.000

0.301

WNGPOS REFERENCE INFORMATION
1.000 SREF 1.3550 SQ.FT.
1.000 LREF 41.4360 INCHES

BREF -1.4360 INCHES
XMRP 31.1400 INCHES
YMRP 0.0000 INCHES
ZMRP 0.2250 INCHES
SCALE 1.5000 PERCNT
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LMSC/MSFC BOOSTER STUDY, LONGITUDINAL CHARACTERISTICS. NSRDC 3110, BETA = 0

- a - 6 -4 - 2 0 2 4 6 8 10 12 14 16

ANGLE OF ATTACK. ALPHA, DEGREES
DATA SET SYMBOL CONFICURATION DESCRIPTZON
(RN2017) Q NSRDC-31IC,NSFC/LMSC BOOSTER BIC2FIWIV1
IRN2049) NSRDC-310,MSFC/LNSC BOOSTER BIC2FlWIVI

MACH

INCIOC CNOPOS
3.000 1.000
3. OE t . L000

0.382

.1

s18 20 22 24 26

INCIDW WNGPOS REFERENCE INFORMATION

0,000 2.000 SREF 1.3550 SG.FT.
3.000 2.000 LREF 41.4360 INCHES

BREF 41.4160 INCHES
XHRP 3t1.1400 INCHES
YMRP 0.0000 INCHES
ZHRP 0.2250 INCHES
SCALE 1.5000 PERCNT
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LMSC/MSFC BOOSTER STUDY, LONGITUDINAL CHARACTERISTICSP NSRDC 3110.' BETA = 0
,n'30- wg.w.. ; []iw '1.1 g r.80

.1S

.16

.14

z
LLJ

LL
LL

LLI

to

Li

LL

-J

X
~C

.12

.10

.08

.06

.04

.02

.00

-. 02

-.- 04 e

-So 4 B 10 12 14 16 18

ANGLE OF ATTACK, ALPHA. DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION INCIOC CNDPOS INCIDW WNGPOS

RN2017)P NSRDC-31JYOSNFC/LMSC BOOSTER BIC2FIWIVI 3.000 1.000 0.000 2.000
IRNZ2049) Z NSRCC-3110,NSFC/LNSC BOOSTER BICZFIWlVI 3.000 1.000 3.000 2.000

HACH 0. 3Z

20 22 24

REFERENCE INFORHATION
SREF 1.3550 SQ.VT.
LREF 41.4360 INCHES
BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YMRP 0.0000 INCHES
ZNRP U.2250 INCHES
SCALE 1.5000 PERCNT
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DATA SET SYMBOL

*£RNZrOXNr CL

MACH

:TERISTICS. NSRDC 3110,

- 6 -4 - 0 4 60 a i it 14 16

ANGLE OF ATTACK, ALPHA, DEGREES
CONFIGCRATION DESCRIPTION INCIDC CNDPOS INCIOW WNGPOS
aSRDC-311D, HSFC/LSC BOOSTER BZC2FIWIVI 3.000 1.DDD 0.000 Z.000
NSRDC-311DNSFC/LNSC BOOSTER BIC2FIWIVI 3.000 1.000 $.000 2.000

o.30Z

REFERENCE INFORMATION
SREF I .3550 SQ.FT.
LREF 41.4360 INCHES
BREF: 41.4360 INCHES
XNRP 31.1400 INCHES
YHRP 0.0000 INCHES
ZMRP 0.2250 INCHES
SCALE 1.5000 PERCNT
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DATA SET SYH40L
CRNZI07) 
CRN2049) 

MACn

COCNFIGURATION DESCRIPTION
NSRDC-3110,MSFC/LNSC BOOSTE
NSRDC-3110,MSFC/LNSC BOOSTE

0.382

2 4 6 a 10 12 14 16

ANGLE OF ATTACK, ALPHA, DEGREES
INCIDC CNDPOS INCIDW WNGCF

ER 8IC2FIWIV1 3.000 1.000 D.000 2.0
*R BIC2FIWIV1 3.000 1.000 3.000 2.C

FOS REFERENCE INFORMATION
D00 SREF 1.3550 SQ.FT.
000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YMRP 0.0000 INCHES
ZMRP 0.2250 INCHES
SCALE 1.5000 PERCNT
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F~~~~~~~~~~~~~~~~ ._ . . ._ .

__ /S _ _ .
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14 o6 1 2E0 22 24 26

ANGLE OF ATTACK,. ALPHA. DEGREES
CONFIGURATION DOSCRIPTION .NCIDC CNDPOS INCIDW
NSRDC-3110,MSFC/L&SC BOOSrER. BICZFlWIVI. 3.000 1 .000 0.0DD
NSRDC-3110HNSFC/LMSC BOOSTER BIC2FIWIV1 3.000 1.000 3.00O

0.362

WNGPOS REFERENCE INFORMATION
2.000 SREF 1.3550 SG.FT.
2.000 LREF 41.4360 INCHES

BREF 41.4560 INCHES
XMRP 31.1400 INCHES
YMRP 0.0000 INCHES
ZMRP. 0.225O !NCHES
SCALE 1.5000 PERCNT
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LMSC/MSFC BOOSTER STUDY, LONGITUDINAL CHARACTERISTICS. NSRDC 3110, BETA = 0
_ _ __ -; _ .__ _. _ .__..,._. lw--_,_.... __._...,. g ·t
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ANGLE OF ATTACK, ALPHA, DEGREES
16 is 20o 22 24

DATA SET SYHOOL
( iRN2Dt 7J 

(RN2049) 

HMACH

CONFIGURATION DESCRIPTION
NSRDC-3110,HSFC,'LHSC BOOSTER BIC2FlWlVI
NSRCC-31i0,HSFC/LHSC BOOSTER BICZFIVwIV

INCICC CNDPOS
3.000 1.000
1.000 .1000

O. 32

INCIDW WNGFOS REFERENCE INFORMATION
0.000 2.000 SREF 1.3550 SQ.FT.
3.000 2.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YMRP 0.0000 INCHES
ZMRP 0.2250 INCHES
SCAIE 1.5000 PERCNT
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LMSC/MSFC BOOSTER STUDY, LONGITUDINAL CHARACTERISTICS. NSRDC 3110. BETA = 0

_~~~~~~~~~~ _I 

- - 6 - 4 - g 0 2 4 6 8 10 12 14

ANGLE OF ATTACK. ALPHA. DEGREES
16· 18 o2 22 24 a6

DATA SET SYMBOL CONFIGURATION DESCRIPTION
(RN201T) NSRDC-3110tNSFC/LNSC BOOSTER BIC2FIWIVI
(RN2049J 5R NSRDC-3110,NSFC/LNSC BOOSTER BlCEFIWIVI

MACH

INCIDC CNOPOS INCIDW WNGPOS
3.000 1.000 0.000 2.000
3.000 1.000 3.DDO 2.000

0.362

REFERENCE INFORMATION
SREF
LREF
BREF
XNRP
YNRP
ZNRP
SCALE

1.5550
41.4560
41.4560
31.1400
0.0000
0.2250
I..5000

SQ.FT.
INCHES
INCHES
INCHES
INCHES
INCHES
PERCNT
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DATA SET SYNMOL-
(SRN2017)
( RN2049 )

MA CH

LIFT COEFFICIENT. CL
CONFIGRAION. DESCRIP.I'ZON
NSRDC-3110,HSFC/LMSC BOOSTER BIC2FI WI V
NSROC-3S10,NSFC/LMSC BOOSTER B1C2FIWIVl

0.302

INCIDC (NDPOS INCIDW WNGPOS REFERENCE INFORMATION
3.000 1.000 0.000 2.000 SREF 1.3550 SQ.FT.
3.000 1.000 3.000 2.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YNMRP 0.0000 INCHES
ZMRP 0.2250 INCHES
SCALE 1.5000 PERCNT

PAGE !3681



Un

x

0E)
m

-4
m

u

LLLLIL.

0
U

LJ

0

CD
z

-4
-4
0

SIDE SLIP ANGLE. BETA. DEGREES
DATA SET SYMBOL COHFIGURATION DESCRIPTION INCIDC CNDPOS INCICW
(RN2/8B) Q NSRDC-3211';t:SFC/LNSC BOOSTEl BIC2FIWIVI 3.oDO

n
1 .000 0.000

(RN0o50) NSROC-31D,14SFC/LPSC BCOSTE BICFIlWIVI '3.000 .000D 3.000

HACH o.381

WNGPOS REFERENCE INFORMATION
e.000 SREF 1.3550 Sb.FT.
2.0OO LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRP 31.1400 INCHES

- YMRP 0.0000 INCHES
ZMRP 0.2250 ;iiCn S
SCALE 1.5000 PERCNT
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SIDE SLI
DATA SET SYMBOL CONFIGURATION DESCRIPTION
(RNZ*OJI) R NSRDC-3ll*:MSFC/LNSC BOOSTER BICZFlWlV'lt

RN2D50) , NSRDC-3110,NSFC/LMSC BOOSTER BIC2Fl/WVl

A CH 0.361

- 2 0 2 4 6 8 10 12 14 16

P ANGLEo BETAD DEGREES
INCIDC CNDPOS INCIDW WNGPOS REFERENCE INFORMATION
3.000 1.000 0.000 2.000 SREF 1.3550 SQ.FT.
3.000 1.000 3.000 2.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XNRP .31.1400 INCHES
YMRP 0.0000 INCHES
ZMRP 0.2250 INCHES
SCALE 1.5000 PERCNT

PAGE 1363

.L--



.25

.t0

.15

>- 
u .to

Z
w
u .05 

LLu

.00
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LL
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DATA -

0ATA SET SYMBOL

( RNZO50 ) 

MA CH

14 -12 -10 - - o -4

SIDE SLI
CO#NFIGURATION DESCRIPTION
NSRDCr-311U lMFC/LMSC sCSTER B1CZ2FWIVI
NSRDC-3110N SFC/L:,;C COSTER BICZFIWlWVI

0. 51

- 2 0 2 4 6

P ANGLE. BETA, DEGREES
INCIDC CNOPOS INCIDW
3.000 1.000 0.000
3.000 1.U00 3.000

WNGPOS REFERENCE INFORMATION
2.000 SREF 1.3550 SQ.FT.
2.00DD LREF 41 .4360 INCHES

BREF 41.4360 INCHES
XNRP 31.1400 INCHES
YHRP O0.0000 INCHES
ZMRP 0.2250 INCHES
SCALE I.5D00 PERCNT
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DATA SET SYNBOL CONFIGURATICN DESCRIPTION
(RN2OZI1 ) NSRDC-3110,NSFC/LNSC BOOSTE
(RNZ053) NSRDC-31%O,NSFC/LMSC BOOSTE

ANGLE OF. ATTACKo ALPHA. DEGREES
INCIOC CNCROS INCIDW

R BIC2FlJIVl 15 .00 1.000 0.000
R iCZFIWIV1 15 .000 1.000 3.000

0. 38

WNGPOS REFERENCE INFORNAT1ON
2.000U SREF 1.3550 SQ.FT.
2.000 LREF 41.4360 INCHES

SREF 41.4360 INCHES
XMRP 31.1400 INCHES
YHRP 0.0000 INCHES
ZMRF 0.2250 INCHES
SCALE 1.5000 PERCNT
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LMSC/MSFC BOOSTER STUDY, LONGITUDINAL CHARACTERISTICS, NSRDC 3110. BETA = 

r- t I K--

_ _

r 

- 6 4 - 0 8 10 12 14 16 18 20 22 24 26

ANGLE OF ATTACK, ALPHA. DEGREES
CONFIGURATION DESCRIPTION
NSROC-31I0.MSFC/LMSC BOOSTER BIC2FIWlVI
NSRCC-3110,MSFC/LMSC BOOSTER 1BC2FIWl V

12.502

INCIDC CNDPOS INCIDW WNGPOS REFERENCE INFORMATION
15.0O0 1.000 0.1000 2.000 SREF 1.5550 SC.FT.
15.000 1.000 3.000 2.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YMRP 0.0000 INCHES
ZHRP 0.2250 INCHES
SCALE 1.5000 PERCNT
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DATA SET SYMBOL
(RRN20 2 1 ) -Q
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LMSC/MSFC BOOSTER STUDY, LONGITUDINAL CHARACTERISTICS, NSRDC 3110, BETA = 0
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.10 -
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-. o0 ,-10 3 - 6 - 4 8 10 14 18 20 24 26

ANGLE OF ATTACK. ALPHA, DEGREES
DATA SET SYMIOL
(RNZ021) 
I RN2D53 

MACH

CONFIGURATION DESCRIPTION
NSRCC-31D10HSFC/LHSC BOOSTER B1CFIW1VI
NSROC-31 0, NSFC/ LMSC BOOSTER B1 C2FIWI V

INCICC CNDPOS INCIDW WNGPOS
15.0. 000 0..ODD O.O 2.DD
15.000 1.000 3.000 2.000

0.382

REFERENCE INFORMATION
SREF 1.3550 SQ.FT.
LREF 41.4360 INCHES
BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YMRP 0.0000 INCHES
ZMRP 0.2250 INCHES
SCALE 1.5000 PERCNT
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LMSC/MSFC BOOSTER STUDY, LONGITUDINAL CHARACTERISTICS, NSRDC 3110, BETA = 0
! ! i ! I ! · I T ! r' ! , . "dId II. T I ! t ! I, t ! , . ! I I i J1 !I" " r-'!!I

...... ~ // .- 

_~~.. ... . ......... _ _

4 6 8 10 12 14 16 . 18 20 22 24 26

ANGLE OF ATTACK. ALPHA. DEGREES
CrATA SET SYr BOL.

RN20Z )
CtN2 s3, 1

MACH

CONFIGURATzON ESCR!PT:ON
NSDCC-310I,NSFC/LM$C BOOSTER BICZFIWIVI
NSRDC-5110,*SVFC/LWSC BOOSTER BIC2FIWV1t

0.382

INCIDC CNDPOS INCI OW FUNGPOS REFERENCE INFORMATION
15.00J I.OO 0.000 2.000 SREF 1.3550 SQ.FT.
15.000 1.000 3.000 2.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YMRP 0.0000 INCHES
ZNRP 0.2250 INCHES
SCALE 1.5000 PERCNT
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LMSC/MSFC BOOSTER STUDY, LONGITUDINAL CHARACTERISTICS. NSRDC 3110, BETA = 0

10 12 14
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16 1s 20 2Z 24 26

ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYMBOL
(RNZZ1 )
(RN2053 

MACH

CONFIGURATION DESCRIPTION
NSRDC-3110,MSFC/LMSCBOOSTER B1C2FlWIVI
NSRDC-3110,NSFC/LMSC BOOSTER BIC2FlWlVl

0.382

INCIDC CNDPOS INCICW WNGFOS REFERENCE INFORMATION
15.000 1.I00- 0.001 2.000 SREF 1.3550 SQ.FT.
15.000 1.000 3.000 2.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YMRF 0.0000 INCHES
ZNRP 0.2250 INCHES
SCALE 1.500.0 PERCNT
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- a 
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CATA SET SYMBOL

(RNao53Z X

MACH

- 6 -4 - 0 2 4 6 8 10 12 14 16

ANGLE OF ATTACK, ALPHA. DEGREES
CONFIGURATION DESCRIPTION INCIDC CNrPOS INCIOW WNH
NSRDC-3110,NSFC/LNSC BOOSTER BICZFW1VI . 15.000 1.000 0.000 2Z
NSROC-3110.MSFC/LNSC BOOSTER BIC2FIWIVI 15.000 1.000 3.000 2.

0.332

GPOS REFERENCE INFORMATION
.000 SREF .3550 SQ.FT.
.000 LREF - - 41.4360 INCHES

BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YMRP 0.0000 INCHES
ZMRP 0.2250 INCHES
SCALE I .5o' O PERCNT
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LMSC/MSFC BOOSTER STUDY, LONGITUDINAL CHARACTERISTICSO NSRDC 31 D O BETA = O
~ilTlil-rfll|111 -Irl-,-,T-Tr 

- -' -l l -!~ - ~--

IXX W4Wll
t -40 -1- - - - - -

__ _ _ B/ z / ; _ _~~~~~' 

X SXfJ

.000
-10 -

DATA sUT SYMBOL

CRNZOI 2) Q
LRN2053) 

A CH

0 - -4 -2 0 2 4 6 8 10 12 14 16

ANGLE OF ATTACK. ALPHA, DEGREES
CCONFIGURATION CESCRIFTION
NSRCC-3110,MSFC/LMSC BOOSTER BICFl WIVl
NSRDC-3110,MSFC/LNSC BOOSTER BIC2FIWlVI

INCIDC CNDPOS INCICW
15.00 1.0o00 0.000
15.000 I.000 5.000

0.362

16 20 22 24

WNGCFOS REFERENCE INFORMATION
2.000 SREF 1.3550 SG.FT.
2.00D LREF 41.4360 INCHES

BREF 41.4360 INCHES
XNRP Z1.140C INCHES
YMRP 0.0000 INCHES
ZNRP 0.2250 INCHES
SCALE 1.5000 PERCNT
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LMSC/MSFC BOOSTER STUDY, LONGITUDINAL CHARACTERISTICS, NSRDC 3110. BETA = 0

-0.6 -0.4 -0.2 0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.e 2.0

DATA SET SYMBOL
( RNSO!t )
( RN20'; Q 

MACH

LIFT COEFFICIENT, CL
CONFIGURATION DESCRIPTION
NSROC-310a,HSFC/LMSC BOOSTER BIC2F1.WIVI
NSROC-3110,HSFC/ LMSC BOOSTER SBIC2FIWIV1

INCIDC CNCPOS INCJCW

15.000 1.000 0.000
15.000 1.000 3.000

0. 32

WNGPOS REFERENCE INFORMATION
2.000 SREF 1.3550 SQ.FT.
2.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XHRP 31.1400 INCHES
YMRP 0.0000 INCHES
ZMRP 0.2250 INCHES
SCALE 1.5000 PERCNT
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LMSC/MSFC BOOSTER STUDY, LATERAL CHARACTERISTICS, NSRDC 3110, ALPHA DEGREES
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12 14 16

DATA SET SYIBOL

( RNZG54] '

NACH

SIDE SLIP ANGLE 9 BET
CONFIGUIATICN CESCRIPTION INCODC
NSRDC-3110 NSFC/LMSC BOOSTER BIC2FIJIV1 15.0P0
NSRDC-3110D MSFC/ LMSC BOOSTER BIC2FIWlVI 15.000

A. DEGREES
CNDPOS INCIODW

I .000 0.000
1.000 3.000

0.381

WNGPOS REFERENCE INFORMATION
2.000 SREF 1.3550 Sa.FT.
2.000 LREF 41.4360 INCHCS

BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YNRP 0.0000 INCHES
ZMRP 0.2250 INCHES
SCALE I.5000 PERCNT
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LMSC/MSFC BOOSTER STUDY, LATERAL CHARACTERISTICS, NSRDC 3110o ALPHA = 0 DEGREES
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j <fX
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-10 - - 6 -4 - 2 0 8 4 6

SIDE SLIP ANGLE. BETA. DEGREES
INCIDC CNDPOS INCIDW

ER BIC2FldlVl 15.000 1.000 0.000
ER BIC2FJWvIt 15.GO 15.000 3.000

WNGPOS
2.000
2.000

10 12

REFERENCE INFORMATION
SREF 1.5550 Sa.FT.
LREF 41.4360 INCHES
BREF 41.4360 INCHES
XHRP 31.1400 INCHES
YHRP 0.0000 INCHES
ZHRP 0.2250 INCHES
SCALE 1.5000 PERCNT
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DATA SET SYBOL CONFIGURATIONC DESCRIPTION
(RN2022) Q NSRDC-3110IISC/LMSC BOOSTE
(RN2054 ) NSRDC-3110,NSFC/LNSC BOOST

MA C 0.381
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LMSC/MSFC BOOSTER STUDY, LATERAL CHARACTERISTICS, NSRDC 3110, ALPHA = 0 DEGREES

.~~~~~~~~~~~~~~~~~~~~~~~- .__n _ ....
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3
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-. 25 -.
-16

DATA ST SYMPIOL

( RN2054) L

NA CN

-10 6 -4 -

SIDE SLIP
CONFIGURATION DESCRIPTION
NSRDC-311,NMSFC/LMSC BOOSTER B1CZFlWIVl
N5ROC-31DMNSFC/LMSC BOOSTER 81C2FW1VI

2 o 2 4 6

ANGLE, BETA, DEGREES
INCIDC CNDPOS INCICW
15.001 1.000 0.000
15.000 1.000 3.000

WNGFOS

2.000
2.000

0.381

10 12 14 16

REFERENCE INFORMATION
SREF 1.3550 SQ.FT.
LREF 41.4360 INCHES
BREF 41.436D INCHES
XMRP 31.1400 INCHES
YMRP 0.0000 INCHES
ZMRP 0.2250 INCHES
SCALE 1.5000 PERCNT
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LMSC/MSFC BOOSTER STUDY, LONGITUDINAL CHARACTERISTICS. NSRDC 3110, BETA = 0
. I ! i ~ ; i ., 11 i J l . * . * l. I I Irr I_ * rl * lT - rs * i ! *, r-i . ,_-f ,,~TI- -

F~~~~~~~~~~~~~~~~~~~~~~~~

-j_ -7 I - _ - 4

_ _ _ _ _. . ___ - __. II _

- 0 - -4 -2 6 a .10 14 16 16 24 26

ANGLE OF ATTACK. ALPHA, DEGREES
DATA F T SYMBOL

(RN2057 *

MACH

CONFI GURA TION DESCRI PTION

NSRDC-3110,MSFC/LHSC BOOSTER BICZFtIWIVI
NSRDC-3110,"SFC/LHSC BOOSTER BIC2FI Wl Vl

0.382

INCIDC CNDPOS INCICW WNGFOS REFERENCE INFORMATION

3.OGJ 2.000 0.0D0 2.000 SREF 1.3550 SQ.FT.
3.000 2.000 3.000 2.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YNRP O.GuJD INCHES
ZMRP 0.2250 INCHES
SCALE 1.5000 PERCNT
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LMSC/MSFC BOOSTER STUDY, LONGITUDINAL CHARACTERISTICS. NSRDC 3110, BETA = 0
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CATA 5E7 $NBX,
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HACH
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E 4

ANGLE OF
CONFIGUSATION DESCRIPTION
NSRDC-3110,MHFC/LNSC bOOSTER BICZFIWIVI
NSRCC-I1O,SFC/LMSC BOOSTER BlCZFl WVl

0.382

6 a tO 12 I4 16 20 22 24 26

ATTACK, ALPHAP DEGREES
INCIDC CNDPOS INCIDW WNGFOS REFERENCE INFORMATION
3.000 2.000 0.000 2.000 SREF 1.S550 SQ.FT.
3.ODD 2.000 3.000 2.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XHRP 31.1400 INCHES
YNRP G0.000 INCHES
ZMRP 0.2250 INCHES
SCALE 1.5000 PERCNT
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LMSC/MSFC BOOSTER STUDY, LONGITUDINAL CHARACTERISTICS, NSROC 3110, BETA =0a
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- 0 - a - 4 -2 o 2 4 6 0

ANGLE OF ATTACK.
OATA SET SYMBOL
(RN20Z3 J
(RN zorsT)

NACH

CONFIGURATION DESCRIPTION
NSRDC-311ODSFC/LNSC BOOSTER BIC2FIWI I
NSRDC-3110,NSFC/LMSC BOOSTER BIC2FIWIIV

o10 1 14

ALPHAO, DEGREES
JNCIPC CNOPOS INCICW WNGPOS
.3.000 2.000 0.000 2.000
3.00. 2.0G0 3.000 2.000

0.362

i8 20 22 24 26

REFERENCE INFORMATION
SREF 1.3550 SQ.FT.
LREF 41.4360 INCHES
BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YNRP 0.0000 INCHES
ZNRP 0.2250 INCHES
SCALE 1.5000 PERCNT
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LMSC/MSFC BOOSTER STUDYo LONGITUDINAL CHARACTERISTICSI NSRDC 3110, BETA =
o2.0 
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DATA SET SYO7OL
( RN205 ) Q

MACH

8 56 - - a 0 2 4

ANGLE OF
CCOFIGURATIOH DESCRIPTION
HSRDC-3110,MSFC/LHSC 8OOSTER BIC2fi WI V
NSRDC-31I0,ISFC/LMSC BOOSTER BIC2FIW1VI

6 8 10 12 14

ATTACK, ALPHA. DEGREES
INCIDC CNCPOS INCIDW
3.000 2 .00 0.000
3.000 2.000 3. 000

0.382

16 18 20 22 24

WNGPOS REFERENCE INFORMATION
2.000 SREF 1.3550 SQ.FT.
2.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YMRP 0.0000 INCHES
ZMRP 0.2250 INCHES
SCALE 1.5000 PERCNT
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LMSC/t4SFC BOOSTER STUDY, LONGITUDINAL CHARACTERISTICS, NSRDC 3110. BETA
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DATA rET SYMBOL
(RN20t5)
(RN2057)

NA CH

- a - 4
I

0

CONFIGURATION DESCRIPTION

NSRDC-110,MNSFC/LNSC BOOSTE9
NSRDC-3110I4SFC/LNSC 800STE

2 4 6 a 10 12 14 i6

ANGLE OF ATTACK. ALPHA, DEGREES
INCIDC CNDPOS INCIOW WNG

R BICFXtWI l 3 . DO 2.OD0 0.000 2.
R BIC2FIWIV1 3.000 2.000 3.000 2.

s1

F;OS

000
.000

0.382

REFERENCE INFORMATION

SREF
L.REF
BREF
XHRF
YMRP
ZMRP
SCALE

PAGE 1380
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LMSC/MSFC BOOSTER STUDY, LONGITUDINAL CHARACTERISTICS, NSRDC 3110, BETA = 0
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DATA SET SYMBOL

(RNZO5 7 

MACH

_.... A . . . -A . L. . . . I . .L. A . . . .. _. . ... I . . . I .L . ¶. L. . I . . . . I . . I . . I I
6 - 4 - 2 o 2 4

ANGLE OF
CONFIGURATION DESCRIPTION
NSRDC-3110,D SFC/LNSC BOOSTER BICZFIWIVI
NSROC-3110, SFC/LMSC BOOSTER B1CZFIWIVl

6 10O 12 14

ATTACK, ALPHA. DEGREES
INCICC CNDFOS INCICW
3.0'n 2.000 0.000
3.000 2.000 3.000

0.382

16 18 20 22 24 26

WNGPOS REFERENCE INFORMATION
2.000 SREF 1.3550 SQ.FT.
2.o00 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XHRP 31.1400 INCHES
YNRP 0.00D0 INCHES
ZMRP 0.2250 INCHES
SCALE 1.5000 PERCNT
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~~~~~~~~~~~~~~~~~/ 'l 'TT'I.-'lTI'I r

,~~ _/ /0 

.000 -' -
so -

DATA SET SYMBOL
RNZ025 )

IRN2057)

NhA CH

ANGLE OF
CONFIGURATION DESCRIPTION
NSRGC-3110,NSFC/LMSC BOOSTER BIC2F'I 1 '/
NSRDC-3110,NSFC/LMSC BOOSTER BIC2FINWVI

6 a 1o l2 14

ATTACK. ALPHA. DEGREES
INCIOC CNDFOS
3.000 2.000
3.000 2.000

16 IB 20 22 24 26

INCIDW WNGFOS REFERENCE INFORMATION
0.000 2.000 SREF 1.3550 SG.FT.
3.000 2.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YMRP 0.0000 INCHES
ZNRP 0.2250 INCHES
SCALE 1.5000 PERCNT
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LMSC/MSFC BOOSTER STUDY, LONGITUDINAL CHARAC

-. 20
-o ..

TERISTICSo NSRDC 3110, BETA = 0
~ i * r i"' * ff w * i *" [ - * * * i * I * * * li' f i w ' ' w 1 ' ~ ~ ;ii

_. . ... _.. .. __. _ , _

_ _ __ _ __ __ __ I'

-0.4 -0.2 0.0 0.2 0.4 0.6 0.8' 1.0 1.2

DATA SET SYNBOUL

(RN2D57)

MACH

LI
CONFIGURATION DESCRIPTION
NSRDC-311 0,SFC/LNSC BOOSTER BlC2FIWIV1
NSRCC-3110,MSFC/LNSC BOOSTER BlC2FIUIV1

FT COEFFICIENT. CL
INCIDC CNCFOS INCIOCW

3.000DD 2.000 0.000
13.OD0 2.000 3.000

0.362

WNGPOS REFERENCE INFORMATION
2.000 SREF 1.3550 SQ.FT.
2.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XNRP 31.1400 INCHES
YMRP 0.0000 INCHES
ZHRP 0.2250 INCHES
SCALE 1.5000 PERCNT
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LMSC/MSFC BOOSTER STUDY, LATERAL CHARACTERISTICSO NSRDC 3110, ALPHA = 0 DEGREES
w . .r.

I
,-r- .; r' , , i ' rT Tr o . . s r r_ T_ _ _ 

__ '. '" __ _' _, 

_ ~~.. ..... ___ 

. ... tI, I ' "--

_ _ L__=- _ ==== = = ==~~~~~~~~~~~~~

-l2 -o1 - 0

DATA SET SYMBOL CONFIGURATIOC DESCRIPTION
(RNZoZ6) I NSRDC-3110 ,SFC/ LMSC BOOS1
(RNZ056) NSRDC-3110,MSFC/LMSC BOOSI

nACH 0.351

- G - t -^ 0 2 4 6

SIDE SLIP ANGLE. BETA. DEGREES
INCIDC CNDPOS INCIDW

iER BICgFI W1 Vl
IETR 81CFFIWIVI

WNOPOS

3. 00 2.000 0.000 2.000
3.0D0 2.D00 3.000 2.000

8 10 12 14 16

REFERENCE INFORMATION
SREF 1.3550 SQ.FT.
LREF 41.4360 INCHES
BREF 41.4360 INCHES
XHRP 31.1400 INCHES
YMiRP 0.0000 INCHES
ZNRP 0.2250 INCHES
SCALE 1.5000 PERCNT
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LMSC/MSFC BOOSTER STUDY, LATERAL CHARACTERISTICS, NSRDC 3110, ALPHA = 0 DEGREES

~~~~~~~~~~~~~~~~~~~~~~~~~~~. .- .

~~~~~~~_ _____ ____--t-

K. ii--- - . _

K__ _ _ _ ____

~_ _--i _ __ 

-14 -12 -10 - 6 - 4 0 4 6 10 12 14 16

SIDE SLIP ANGLE. BETA, DEGREES
COIFIcURaATlIN/ DESCRIPTICN
NSRDC-3110jSFC/LNSC B005STER BIC2FIW!V1
NSRDC-3110 ,MSFC/L5SC BOOSTER BIC2FlWIVI

INCICC CNDFPOS
3.000 2.000
3.000 2.000

MACH 0.381

INCIJW WHEGPGS REFERENCE INFORMATION
0.0c0 2.000 SREF 1.3550 S.FT.
3.000 2.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YMRP 0.0000 INCHES
ZMRP 0.2250 INCHES
SCALE 1.5000 FERCNT

PAGE 1385

.040 t

.035

.025

o

.020

n .015

'C-

.005

Z

z
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DATA SET SYMBOL
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LMSC/MSFC BOOSTER STUDY, LATERAL CHARACTERISTICS. NSRDC 3110 ALPHA

.oa

.15

.,0

.05

.00

-. 05

-.10

-;.io

-. 15

- .20

0 DEGREES

-- - --- -- - -~~~~~ -. .

, -.

r -- t ... _ .- · 

-. 2A

DATA SET SYMBOL
(RN2DZo6) 
(RN2DSsI

MACH

14 -12 -s0 - O - 6 - 4 -2 0

S I DE SL I P ANGLE.
CONFIGURATION DESCRIPTION
NSRCC-3113,MSFC/LNSC BOOSTER BIC2FlWI VS
NSRDC-311D0,SFC/LMSC BOOSTER B1C2FlWVS

BE
INCIDC
3.000
3.000

2 · 4 6

TA, DEGREES
CNOPOS INCIDW
2. 000 0.00D
2.00o 3.000

0.301

8 10 12 14 lC

WNGPOS REFERENCE INFORMATION
2.0DD SREF 1.3550 SG.FT.
2.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YMRP 0.0000 INCHES
ZHRP F 0.250 INCHES
SCALE 1.5000 PERCNT
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Z 1.2 - _
U

1.0 

-0.0 -_ - - _ .

LL

UA 0.6 -

Id

0.4
LL

-J

0.0 

-0.2

-0.6

-sO -,is -O -4 -2 0 2 4

ANGLE OF
DATA SET SYMBOL CONlfIGURATION DESCRIPTION
(RN029DZ) m NSRC-3I110t SFC/L. SC BOOSTER 81CFI*WLVI
(RNZ061S ) NSRDC-3110, NSFC/LMSC BOOSTER BIC2FlbWIVi

NACH 0.330

ATTACK, ALPHA, DEGREES
INCIDC CNDPOS INCIDW WNGPOS REFERENCE INFORMATION
15.O000 2.000 0.000 2.000 SREF 1.3550 SQ.FT.
15.000 2.000 3.000 2.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YHRP 0.0000 INCHES
ZMRP 0.2250 INCHES
SCALE 1.5000 PERCNT
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i,,~~~ ,i --

_I _7 

_ _ ,7 s v -/ _~~

_r 

_ _ ._ n ;7 _ _

.- : ___ 
___ . _. _/__

I0 12 14 16 10 20 22 24 26

ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SyMBOL

(RNZO29 ) 
(RN'2061 1 A

MACH

CONFIGURATIO CDESCRIPTlCN

NSRDC-31I0,4SFC/LNSC BOOSTER BIC;2FVIWVl
NSRDC-31I0 MSFC/ LMSC BOOSTER B1C2FlWlVl

INCIDC CNDFOS INCJDW WNGPOS
I5.00o0 2.000 .000 . 2.0
15.000 2.000 3.000 .2.00

0.381

REFERENCE INFORMATION

SREF 1.3550 SQ.FT.
LREF 41.4360 INCHES
BREF 41.4360 INCHES,
XNRP 31.1400 INCHES
YHRP 0.0000 INCHES
ZHRP 0.2250 INCHES
SCALE 1.5000 PERCNT
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DATA SET STHBOL

(RN029J

HACH

.20

.15

.10

.05

.00

-. 05

-. 10

BOOSTER STUDY. LONGI'

2 4

ANGLE OF
CONFIGURATION DESCRIPTION
NS2DC-3310D 5FC/LSC BOOSTER BIC2FIZ. VI
NSRCC-3110,NSFC/LMSC BOOSTER BICgFIWIVI

0.381

CHARACTERISTICS, NSRDC 3110.

6 a 10 12 14

ATTACK. ALPHA. DEGREES
INCIDC CNOPOS INCIDW
15 .00 2.000 0.000
15.000 2.000 3.000

WNGPOS REFERENCE INFORMATION
2.DD0 SREF 1.3550 SQ.FT.
2.000D LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YmRP 0.0000 INCHES
ZMRP 0.2250 INCHES
SCALE 1.5000 FERCNT
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LMSC/MSFC BOOSTER S1
i.o

1.0

s.6

1.4

1.2

1.0

0.6

0.6

0.4

0.2

O.0

-0.6 .'
-S0 - a

DATA SET SYN5.0L

.RX2061) In

MACH

8.

- 6 -4 - 2

IL
-I f--

0 2 4

ANGLE OF
CONFIGURATIOX DESCRIPTIOI
NSRDC-3110,NSFC/LNSC BOOSTER BIC2FIWIVI
NSRDECC-310,NSFC/LSC BOOSTER BICZFIWIVI

0..81

6 1

i 

3 10 12 14 20 22 24 26

ATTACK, ALPHA, DEGREES
INCIDC CNDPOS INCIDW WNGPOS REFERENCE INFORMATION
i5.0CO 2.000 0.000 2.000 SREF 1.3550 SQ.FT.
15.000 2.000 3.000 2.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YHRP 0.0000 INCHES
ZMRP 0.2250 INCHES
SCALE 1.5000 FERCNT
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LMSC/MSFC BOOSTER STUDY, LONGITUDINAL CHARACTERISTICS, NSRDC 31109 BETA = 0
-rr ,v-r .-- i _,v-~ -v__- .-_ _i- , _;_- _v;ri _v-v- *vv- rvv-i -v---- -.-vv r - --- v -v----i- - -r-s-r 1~Tv
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_ _ _ . _ _ ~~~~~~~~~~~~~~~/ i/ -
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-0 --90 a - -4 o 2 4 3 10 14 16 13 20 24

DATA SET SYHBOL

MACH

ANGLE OF AT
CONFIGURATICO CDESCRIFTION
NSR.DC-311E,PISFC/LHSC BOOSTER DICZFIWIVI
NSRDC-3110iD SFC/LMSC BOOSTER BICEFIW1VS

TACK9 ALPHA, DEGREES
INCIC: CNPDFOS INCICW
15.001 2.000 0.000
15.000 2.000 3.000

0.381

WNGPOS REFERENCE INFORMATION
2.000 SREF 1.3550 SQ.FT.
2.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YMRP 0.0000 INCHES
ZMRP 0.2250 INCHES
SCALE 1.5000 PERCNT
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DATA SET SYN¥OL
( RN20Z )
(RN261 1M)

NA:~: C 

CONFIGURATICN DESCRIPTION
WSRDC-3110.MSFC/LHSC BOOSTER BIC2FIWIVI
NHSRDC-3IsD.NSFC/LNSC BOOSTER BIC2FIWIVI

0.3e1

INCIDC CNCPOS INCIOW WNGPOS REFERENCE INFORMATION
15.000 2.000 0.000 2.000 SREF 1.3550 SG.FT.
15.000 2.000 3.000UP 2.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XNRF 31.1400 INCHES
YNRP 0.0000 INCHES
ZMRP 0.ZZ50 INCHES
SCALE 1.5000 PERCNT

PAGE 1392
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LL
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X

LIJ
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m

.010o 

.005

-10 -

DATA SET SYMBOL
( RN2Z9 )

RH2061 J

NACH

2 1 4

ANGLE OF
CONFIGURATION DESCRIPTION
NSRCC-311DMSFC/LMSC BOOSTER BIC2FIWIVI
NSRDC-3110,MSFC/LNSC BOOSTER BICZFlWIVl

0.381

6 a 1o 12 14

ATTACK, ALPHA. DEGREES
INCIDC CNDPOS INCIDW

15.000 2.000 0.000
15.000 2.000 3.000

WNGFOS REFERENCE INFORMATION
2.000 SREF 1.3550 SQ.FT.
2.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRF 31.1400 INCHES
YMRP 0.0000 INCHES
ZNRP 0.2250 INCHES
SCALE 1.5000 PERCNT
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L-LL
LL

0
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I-z

DATA SET SYMBOL CONFIGURATION DESCRIPTION
(ARN2029I NSRDC-3110 NSFC/LMSC BOOSTER BIC.l_
(RNZ 6i) NSRDC-3110,NSFC/LMSC BOOSTER BICZFIh

MACH D.381

LIFT COEFFICIENT, CL
INCIOC CNCPOS INCICW WNGPOS REFERENCE INFORMATION

;iVI 15.000 2.00D o0.00 2.000 SREF 1.3550 SQ.FT.
WIVI 15.000 2.000 3.000 2.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XNRP 31;1400 INCHES
YNRP 0.0000 INCHES
ZNRP 0.2250 INCHES
SCALE 1.5000 PERCNT
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Z
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_ or.
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DATA SET SYH0OL
(RN2030)
( RNZD6Z )

MACH

CONFIGURATIC DESCRIFTION
NSRDC-3110,HSFC/LNSC BOOSTEF
NSRDC-3110MSFC/LHSC BOOSTEI

SIDE SLIP ANGLE, BETA. DEGREES
INCIDC CNDPOS INCIDC

R BIC2FIIWVl 15.000P 2.000 0.000
R BIC2FlWIVI 15.000 2.000 3.000

i WNG
2.[
2.

D.361

POS REFERENCE INFORMATION
000 SREF 1.3550 SQ.FT.
000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XNRP 31.1400 INCHES
YMRP 0.0000 INCHES
ZNRP D.2250 INCHES
SCALE 1.5000 FERCNT
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LMSC/MSFC BOOSTER STUDY, LATERAL CHARACTERISTICS, NSRDC 3110., ALPHA = 0 DEGREES
.040

.oio

.030

0O20

.Q%5

.005

.000

-. 005

-. 010

-.015

-. 020

-. 025

-. o 0

-.040 ' '
-10

DATA SE.T SYMO01
(RN2030) 
(RN2062) 

NACH

-4. . -12 -10

CONFI GURATION DESCRIP

NSRDC-3110,NSFC/LMSC
NSROC-3110,NSFC/LMSC

~, ~ ~ * i w t- ; i i .iiJ",iI ,"l~~i p.i ;rf i. 

- ;-- - - . - - - - - - - - -~~~~~~~I" I 

- -- ----- -- -- - -~~.

-~~~~.. t 'J ... ' 

== === > - ==== = ==~~~~~~~~~~~~~

i-- j'-N 

e 10 12

WNGPOS REFERENCE INFORMATION
2.000 SREF 1.3550 SQ.FT.
2.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YMRP o0.000 INCHES
ZNRP 0.2250 INCHES
SCALE 1.5000 PERCNT

8 -6 -4 - 0 2 4 6

SIDE SLIP ANGLE, BETA, .DEGREES
TION . INCIDC CNCPOS INCICW

BOOSTER B C2FI WS V 15.000 2.000 0.o000
BOOSTER BlCZF WJ V 11.00,O 2.000 3.000

0.381

PAGE 1396
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LMSC/MSFC BOOSTER STUDY,
.25 r 1T Ti -t r I, i i r I,1

U
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IL-
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LL

-. 05es
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DATA SET SYHBOL

(1RN206Z ) A

MACH

- -4 -2 0 2 4 6

SIDE SLIP ANGLE, BETA. DEGREES
CO6NFIGURATIOC DESCRIPTION
NSRDC-311D,ISFC/LNSC BOOSTER BICZFIIVI1
NSRCC-3110,NSFC/LMSC BOOSTER BIC2FlWiVI

0.381

INCIDC CNDPOS INCICW WNGPOS REFERENCE INFORMATION
15.00O 2.000 0.000 2.000 SREF 1.3550 SQ.FT.
15.000 2.000 3.000 2.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XNRP 31.1400 INCHES
YMRP 0.0000 INCHES
ZMRP O.2250 INCHES
SCALE 1.5000 PERCNT
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LL
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o.s

0.6ooe

0.4

0.2

0.0

-0.2

-0.4

-o.6

-o - 4 -2 0 2 4 6 6 10 1e 14 16 I - 0o

A= 0

24

ANGLE OF ATTACK, ALPHA. DEGREES
DATA SET SYMBOL
(RN2065J)

HACH

CON4FIGURATION DESCRIPTION
NSRDC-310,NHSFC/LNSC BOOSTER BICIFIW1VI
NSRDC-310,HMSFC/LNSC B00STER BICIFIW1Vl

INCIDC CNDPOS INCIDW
3.00' 1.000 0.OOD
3.000 1.000 3.000

0.381

WNGFOS REFERENCE INFORMATION
1.000 SREF 1.3550 SQ.FT.
1.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YMRP 0.0000 INCHES
ZMRP 0.2250 INCHES
SCALE 1.5000 PERCNT
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DATA SET SYMBOL

(RNZO65 )
CRN209 ) 

MA CH

ANGLE OF
CONFIGURATFION DESCRIPTION
NSRDC-3110,MSFC/LMSC BOOSTER BICIFI WVI
NSRDC-S110,NSFC/LNSC BOOSTER BlCIFIWYVI

0. 361

ATTACK. ALPHA, DEGREE
INCIDC CNDFOS INCIDI
3.00'D 1.000 .000
3.000 1.000 3.001

ES
W WNGPOS REFERENCE INFORMATION

l1.00D SREF 1.3550 SQ.FT.
0 1.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRP 31.1400 INCHZ.
YMRP O;00000 INCHES
ZMRP 0.2250 INCHES
SCALE 12.5000 PERCNT
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LLMSC/MSFC BOOSTER STUDY, LONGITUDINAL CHARACTERISTICS. NSRDC 3110, BETA = 0
.t0
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DATA SET SYMBOL

( RNZ065) Q
RN2097) 

MACH

- -4 -

CONFICGURArION DESCRIPTON
NS.DClC3%o,#SFC¢LwsC BOOSTE£
NSRDC-3IID0,SFC/LNSC 800STEI

0.381

.2 . 4 6 10 12 14 t6 t. 

ANGLE OF ATTACK, ALPHA. DEGREES,
INCIOC CNDFOS INCIDW WNGPOS REFI

R BICIFlUWtI S.OO 1.D0D O.oDOD D.000 SREF
R BICIFI WIVI 3O000 1.000 3.000 1.000 LREF

BREF
XMRP
YWRP
, ZRP
SCALE

PAGE 14 000

10 -22 -

ERENCE INFORMATION
1.3550 o eFT.

41.4360 INCHES
41.4360 INCHES
31.1400 INCHES
D.0000 INCHES
0.%250 INCHES
1.5000 PERCNT
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15C/MSEC 8DOSlEE 51UUT, LON[JITUUI NAL -[;HAKA[,l KI/51 I , Nb-KU[ JI IU. ~LI = -U
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,.- / .. _ __

~O - C - 6 - 4 - 2 0 2 4 6 2 %0 tP 14 1%6 16 2D 22 ' 24 2'6

DATA SET SYM0BL
I RN2065 )
[ RtZ~DO9T?)

64ACH

ANGLE OF ATTACK. ALPHA. DEGREES
CONFIGURATION DESCRIPTION INCIOC CNDPOS INCIDW WNGPOS
NSRCC-310 M,SFC/LNSC BOOSTER B1.CIFIFWI V 3.000 1.000D ,.000 1.000
NSRDC-3110 hSFC/LMSC BOOSTER BIClFIWlV1 3.000 1.000 3.000 1.000

0.381

REFERENCE INFORMATION
1 .5550

41.4360
41 .4360
31.1400
0.0000
0.2250
1.5000

PAGE 1 4

SQ.FT.
INCHES
INCHES
INCHES
INCHES
INCHES
PERCNT

401

SREF
LREF
BREF
XMRP
YMRP
ZMRP
SCALE
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.45

LL .40

U
.. .5 _ ' _ 
U-

.o

co t

.00

-1SO - 4 -e -4 2 0 2 4

ANGLE OF
DATA SET SYnBOL Co4FIGURATION DESCRIPTICO
¢RNDO65) 0 'NSROC-3J5D0,SFC/LRSC BOOSTER BICIFIWlVI
¢RNZ97?) N RDC-3110,HSFC/LHSC BOOSTER BClFlW IVl

NACH '0.381

ATTACK. ALPHA, DEGREES
INCIDC CNDPOS INCIDC WNGPOS REFERENCE INFORMATION
3.000 1.000 0.000 1.000 SREF 1.3550 SO.FT.
3.000 1.000. 3.000 1.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YRP 0.0000oo INCHES
ZoRP 0.2250 INCHES
SCALE 1.5000 PERCNT
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to

0

-J

ce
fY_.O

OC
0
I

LL

--

DATA SET SY¥MOL

(RNZ097)

CONFIGURATION DESCRIPTION
NSRCC-3110,MSFC/LhSC SOOSTE
NSRDC-3210,MSFC/LNSC BOOST£E

2 4 6 8 10

ANGLE OF ATTACK, ALPH
INCIvDC 

;R BICIFIWIVI . 3.000
'R BICtCFIWl VI 3.00OU

NACH

12 14 16 s 20

HA. DEGRFES
CNDPOS INCIOW WNGPOS REFERENCE INFORMATION
1.000 0.000 1.000 SREF J.3550 sQ.FT.
1.000 3.000 1.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XHRP . 31.1400 INCHES
YNRP O.0000 INCHES
ZNRP 0.2250 INCHES'
SCALE 1.5000 PERCNT
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.040

.035

,050
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DATA SET SYnBOL

¢RN2065) Q
.(RN20976)

HACH

= 
! i ]1i i rF iw irrT .s i 1 ,. !! iim II! -="f-T'-l~ "rn r T i~ !Tr7 i iT !. i . , 1 mT I1 irr- ITrr T-r -

_, ____-_ ' __, __,

_ _ ... i_.,_ _-

. > X _ _~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

a - -4 - 2 0 2 4 6 O 10 12 i 4 16

ANGLE OF ATTACK, ALPHA. DEGREES
CONFIGURATION DESCRIPTION

NSRDC-3110,NSFC/LNSC BOOSTER BOCIFIWIVS
NSRDC-310,MNSFC/LMSC BOOSTER BIClFliWVI

INCICC CNDPOS INCIDW

3.000 1.000 0.000
3.000 1.000 3.000

0,.81

id .20 22 24 26

WNGPOS REFERENCE INFORMATION

1.O00 SREF 1.3550 SQ.FT.
1.000 LREF 41.4360 INCHES

BREF , 41.4360 INCHES
XMRP 31.1400 INCHES
YMRP 0.0000 INCHES
ZNRP 0.2250 INCHES
SCALE 1.5000 PERCNT
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LMSC/MSFC BOOSTER STUDY, LONGITUDINAL CHARACTERISTICS, NSRDC 3110, BETA = 0
.20 I

.15

.10

-J
3C

LL_

0
U
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I
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0_

.o00

-. 05

-. tD

- l. l i w T l l * l r W * ~ W'W T i. J i 

i_11 . _ i

~~~_ _

_ . . .~~~~~~~~~~

-. 15

-. 20 -
-D.G

DATA SET SYMBOL
(RN2065)
(RN2097) R

MACH

-0.4 -0.2 0.0 0.2 0.4

LIFT
CONFIGURATION DESCRIPTION
NSRDC-3110,HSFC/LMSC BOOSTER BlCIFtWIlV
NSRCC-3110,MSFC/LMSC BOOSTER BlCIFIWIV

0.6 0.8 1.0

COEFFICIENT, CL
INCIDC CNDPOS
3.000 1.000
3.D00D 1 .UD

1.2

INCICW WNGPFO
0.000 1.001
3.000 1.00

0.381

I
1.4 t.6 1.8 ,2.0

DS REFERENCE INFORMATION
30 SREF 1.3550 So.FT.
70 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRF 31.1400 INCHES
YMRP 0.0000 INCHES
ZmRP 0.2250 INCHES
SCALE 1.5000 PERCNT
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0
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LL
LL

0

Z
z
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E0

.04

.03

.0g

.0o

.00

-. 01

-. 0D2

-. 03

- .04

-. 05

-. 06

-. 0O

DATA SET SYMBOL
(RN2066) 
{RN2S096

MACH

SIDE SLIP ANGLE, BETA. DEGREES
CONFIGURATION DESCRIPTION INCIOC CNDPOS INCICW
NSROC-31J I,MSFC/LHsC BOOSTER BitCFl WlVl¥ 3.00on 1.000 0.000
NSRDC-3110. SFC/LMSC BOOSTER BlCFI WI V 3.0DD 1.00oo 3.000

0.381

WNGPOS REFERENCE. INFORMATION

1.000 SREF 1.3550 SQ.FT.
I.G0O0 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XHRP 31.1400 INCHES
YMRP. 0.0000D INCHES
ZMRP 0.2250 INCHES
SCALE 1.5000 PERCNT
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LMSC/MSFC BOOSTER STUDY, LATERAL CHARACTERISTICS, NSRDC 3110, ALPHA = 0 DEGREES
;_ i i _ i _ i i _; _ . __ i _. i_. i ;_ _ _ "_ _ _ _' _ i _ i "i _ _ _ _'I t m i .I ! T t I 

.... . _ IR__

~~~~~~~~~~~. .___

_~~~~~~~~~~~~~~- . .,__

_.,.,___ _ . _ . _I_

.I ___ _

-14 -12 -10 - 8

CONFIOURATICN DESCRIFTION
NSRDC-3110, SFC/LMSC BOOSTE
NSRCC-311 0HSFC/LNSC BOOSTE

-6 - 4 - 0 2 4 6

SIDE SLIP ANGLE. BETA. DEGREES
INCIOC CNOFOS INCICW

R 81CIFIWIVI 3.00 D 1.000 0.000D
:R BlCIF ilVI 3.000 1.000 3.000

0.361

5 a8 10
- .040 L "

-16

DATA SFT SYMIOL
( RN2066)
( RNZO96) C

HACH

14 16

WNGFOS REFERENCE INFORMATION
1.000 SREF 1.3550 SQ.FT.
1.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YHRP 0.0000 INCHES
ZMRP 0.2250 INCHES
SCALE 1.5000 PERCNT
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BOOSTER STUDY, LATERAL CHARACTERISTICS, NSRDC 3110. ALPHA = 0

U
.10 

U
U- .05 -, - -

LL

LLJ

. .

U

IL,

-. -.1 

I-.3_

-.15 !- - -

-50 -54 -12 -10 - 0 - 6 - 4

SIDE SLI
DATA SET s1MBO, . C CONFIGURATION DESCRIPTION
(RNZ066) J NSRDC-3110O MSFC/LMSC BOOSTER BICIFLIwVI
(HRN098) N"NSRCC-3110,NSFC/L-MSC BOOSTER BICIFIWI1V

M·ACH 0. 361

- 2 C 2 4 6 8 I0 12 14 16

IP ANGLE. BETA, DEGREES
INCIDC CNOPOS INCIOW WNGPOS REFERENCE INFORMATION
3.000 1.000 0.000 1.00D SREF 1.3550 SQ.FT.
3.0LO 1 .0OD 3.000 1.000 LREF 41.4560 INCHES

BREF 41.4360 INCHES
XHRP 31.1400 INCHES
YHRP 0.0000 INCHES
ZMRF 0O.250 INCHES
SCALE 1.5000 FERCNT
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LMSC/MSFC BOOSTER STUDY, LONGITUDINAL CHARACTERISTICS, NSRDC 3110, BETA = 0
2.o0

1.81.4

1.4

z
U
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U

LI
W

U

LLJ
Li0

Ld

E

Lztr

1.2

1.0

0.8
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0.4

0.2

D.O
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_ _. .

-o0. 

CATA SET SYHBOL
(RN2069)
(RN2101 ) 

MACH

8 -6 -4 -2 0 2 4 6

ANGLE OF ATT
CONFIGURATION DESCRIPTION
NSRDC-311D, NSFC/LMSC BOOSTER BICIFIWIVI
NSRDC-3110,NSFC/LMSC BOOSTER BICIFIWIVI

0.381

8 lO 12 14 16 18 20 22 24 26

ACK. ALPHA. DEGREES
INCIDC CNDPOS INCICW WNGPOS REFERENCE INFORMATION
15.00'2 1.000 0.000 1.000 SREF 1.3550 SG.FT.
15.000 1.000 3.000 1.00O LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YNRP 0.0000 INCHES

-ZMRP 0.2250 INCHES
SCALE 1.5000 PERCNT.
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x
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.00
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-10
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i~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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0 -6 -4 - 2

DATA SET SYMBOL CONFIGURATION DESCRIPTI
(RNHZ69) Q NSRDC-31%10,SFC/LNSC BO
(RNZOI I) NSRDC-3110,NSFC/LMSC B0

MACH

O 2 4 6 8 10 12 14

ANGLE OF ATTACKO ALPHA, DEGREES
ON INCIDC CNDPOS INCIDW
)OSTER BICIFIWIVI 15.000 1.00D 0.000
OSTER BICIFIWIVI 15.00D 1.000 3.000

0.301

1S 18 20 22 24 26

WNCPOS REFERENCE INFORMATION
1.000 SREF 1.3550 SQ.FT.
1.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XHRP 31.140D INCHES
YMRP 0.0000 INCHES
Z4RP O.'2250 INCHES
SCALE 1.5000 PERCNT
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U

I-
z

U
LL.

LL- 00
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Z

I

-I -8e - N -4 -2 0 2 4

ANGLE OF
DATA SET SYMBOL CONFIGURATION DESCRIPTION
(RN2069) 5) NSRDC-3110D NSFC/ LNSC BOOSTER BICIFIhlVI
(RN2I01 ) N NSRDC-3110 NSFC/LHSC BOOSTER BICIFIilVI

HACH 0.381

ATTACK, ALPHA. DEGREES
INCIDC CNCPOS INCICW WNGFOS REFERENCE INFORHATION
15.00O( 1.000 0.000 1.ODO SREF 1.3550 SG.FT.
15.000 1.000 3.000 1.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRP' 31.1400 INCHES
YMRP 0.0000 INCHES
ZMRP 0.2150 INCHES
SCALE 1.5000 PERCNT
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zZ

LL

0

I--
LL

-j

ANGLE OF ATTACK, ALPHA, DEGREES
DATA SET SYHBOL CONFIGURATION DESCRIPTION ZNCIDC CNDPOS INCICW

(RNZ069S) NSRDC-3$I0tNSFC/LHSC BO.)STER BICIFIWIVI 15.000 1. 0D D. ODO
'RNZZ0SI R NSRDC-3110 IDSFC/L4SC BOOSTER I)ICIFIWIV. 15.000 1.000 3.000

NACH O. 31

WNGPOS REFERENCE INFORMATION
1.000 SREF 1.3550 SG.FT.
1.000 LREF 41.4360 INCHES

BREF 41.4560 INCHES
XHRP 31.1400 INCHES
YHRP 0.000D INCHES
ZMRP O.t250 INCHES
SCALE 1.5000 PERCNT
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LMSC/MSFC BOOSTER STUDY. LONGITUDINAL CHARACTERISTICS, NSRDC 31101 BETA = 0
t1~T -r. r,-.w -s-i... -r-rr --- r s-r ... -- r -w-rr -i-w- 1-rr---r -- r---r -s-s-i i
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-. 1s -

DATA SET SYMBOL
(RN2069) 
(RN21IOi)

MACH

6 - O 2 4 6 a 10 32 14 16

ANGLE OF ATTACK, ALPHA, DEGREES
INCIDC CNDPOS
15.0D0 1 .000
15.00 1I.000

CONFIGURATION DESCRIPTION
NSRDC-3110MSFC/LMSC BOOSTER BICIFIWIVI
NSRCC-3S10,13SFC/LMSC BOOSTER BICIFIWIVI

0.381

16 2e0 22 24 26

INCIDW WNGPOS REFERENCE INFORMATION
0.000 1.000 SREF 1.3550 SQ.FT.
3.000 1.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YMRP 0.0000 INCHES
ZMRP 0.Z250 INCHES
SCALE 1.5000 PERCNT
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ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYMBOL
( RN20r69 )
( RN2101 1

NACH

CONdFIGURATION DESCRIPTION
NSRDC-3110 ,NSFC/LNSC BOOSTER 31ClFlWIV1
NSRDC-311DOMSFC/LMSC BOOSTER BICIFWlIVI

0.381

INCIDC CNPFOS INCIDW WNGFOS REFERENCE INFORMATION
15.0L' 1.000 0.000 1.000 SREF 1.3550 SG.FT,
15.00 000 .00 1.000 1.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YMRP 0.0000 INCHES
ZMRP 0.2250 IP!CHES
SCALE 1.5000 PERCNT
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LMSC/MSFC BOOSTER STUDY, LONGITUDINAL CHARACTERISTICS, NSRDC 31
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m
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DATA SET SYMBOL CONIFIGURATION DESCRIPTION
ZR0206S9) NSRDC-3110,HSFC/LMSC BOOSTER BICIFIWIVI

( RN0z D)i NSROC-3110,MSFC/LMSC BOOSTER BICIFIWIVI

MA CH

0, BETA= 0
T ,A- i , [ [ I i ~ _~ d[ * I m~ .w [_ _ _ _1 _ [[ , , [ i . i , r , , m , I i ~ .] I mT : * , i 

"'~~~~~~~~~~~~~~~~~~~~~~~~~-

[~~~~~~~~

t~~~~~~~~~~~~~~~~

. ... LJ -

- - - -~~~~~~~~~~~~~~~~~~~

b- -- S -- - -
~ "'"'~: 

-- -- - -~~~~~~~~~~~~~~~~~~~

2I 4 6 8 lO 12 14

ANGLE OF ATTACK, ALPHA, DEGREES
INCIDC CNDPOS INCICW WNGPOS
15.000 1.000 0.000 1.000
15.000 1.000 3.000 1.000

0.361

16 18 20 22 24 26

REFERENCE INFORMATION
SREF 1.3550 SQ.FT.
LREF 41.4360 INCHES
BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YNRP 0.0000 INCHES
ZHRP 0.2250 INCHES
SCALE. 1.5000 PERCNT
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,_00__ _ 0 - __ ___ __ __ _ _ _ . - -- _ -~~~~~~~~~~~- , 

' "_Q....B 

_~~c-- --..- e< .~a_- 

_· .___

. . _ _ . - L _~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

-Do.2 0.0 0.2 0.4 0.6 O.d 1.0 1.2 1.4 1.6 1.86 .0

FT COEFFICIENT. CL
INCIDC CNDPOS
15.000 .o000
15 .o0 1 .000

INCIDW
0.000
3.000

WNGFOS REFERENCE INFORMATION

1.000 SREF 1.3550 SQ.FT.
1.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XHRP 31.1400 INCHES
YMRP 0.0000 INCHES
ZMRP 0.2250 INCHES
SCALE 1.5000 PERCNr

LI
DATA SET SYNBOL CONFIGURATIOC DESCRIFPTION
LR52069) ) NSRDC-3110,?.SFC/LNSC 6OOSTER BIClFlWlVl
IRNZIOI ) NSRDC-3110%,SFC/LNSC 6OOSTER 9BCIFIWIVI
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LMSC/MSFC BOOSTER STUDY, LATERAL CHARACTERISTICS, NSRDC 3110, ALPHA = 0 DEGREES
.o0
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-. 07

-. 0 '
-16 -14

DATA SET SYNBOL Ct

i RN207 I d
IRNZI0 1 I 4 Ns

HACH

-iS -10

ONFIGURATION DESCI
SRDC-31 IO, NSFC/LM
SRDC-31O0 NSFC/LM

Illl~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-: . [ "'-- - - -

..y ̂

X <~~~~~~

... K - -

---- % ---~¥-

- 0 -6 -4 - 2 0 g 4 6

SIDE SLIP ANGLE. BETA. DEGREES
RIFTION INCIDC CNDPOS INCIDW
*SC BOOSTER BICFi WI Vl 15.OrP 1.000 0.000
SC BOOSTER BICIFWlIVl 15 000 1.000 3.000

WNGPOS
1.000
1.000

0.379

I0 12 14 16

REFERENCE INFORHATION
SREF 1.3550 SQ.FT.
LREF 41.4360 INCHES
BREF 41.4360 INCHES
XHRP 31.1400 INCHES

.YMRP 0.0000 INCHES
ZHRP 0.2250 INCHES
SCALE 1.5000 PERCNT
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LMSC/MSFC BOOSTER STUDY. LATERAL CHARACTERISTICS. NSRDC 3110. AlPHA = 0 DEGREES
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_ _, _ _ _~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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-14 -12 -lo - a - 6 - 4 - 2 0 2 4 6 40 1 130 12 14 16

SIDE SLIP ANGLE. BETA. DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION
(RNt2OT) NSRDC-3110,NSFC/LMSC BO0STER BICIFIWIVl
(RNO210) NSRDC-3110,MSFC/LNSC BOOSTER BlClF1WiVI

hACH 0.379

INCICC CNDPOS INCIDW WNGPOS REFERENCE INFORNATION
15.0C0 1.000 0.000 1.000 SREF 1.3550 SQ.FT.
15.000 1.000 3.000 1.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XHRP 31.1400 INCHES
YHRP 0.0000 INCHES
ZHRP 0.2250 INCHES
SCALE 1.5000 PERCNT
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-. 25
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SIDE SL I
CATA SET SYNBOL CONFIGURATICN CESCRIPTION
(RNZO70) Q NSRCC-3110 NSFC'LMSC BOOSTER BICIFIIVYI
(,IN2102) a NSRCC-3110,MSFC/LNSC BOOSTER BICIFlWIVI

MACH 0.379

P ANGLE. BETA, DEGREES
INCIDC CNDPOS INCIDW WNGPOS REFERENCE INFORMATION
15.000 1.000 0.000 1.00C SREF 1.3550 SQ.FT.
15.000 1 .000 3.000 1.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XHRP 31.1400 INCHES
TNRP 0.0000 INCHES
ZIRP 0.2250 INCHES
SCALE 1.5000 FERCNT

PAGE 1419



LMSC/MSFC BOOSTER STUDY, LONGITUDINAL CHARACTERISTICS, NSRDC 3110. BETA = 0

s-~~, ...._ w__

__- ~.. __zr4..._ 

...... /2 _ 

6 -4 -2 0 2 4 6 8 10 12 14 16 18 20 22 24 26

ANGLE OF ATTACK. ALPHA,. DEGREES
DATA SET SYMBOL
( RN2073 ) 
(RNHZ i05 )

tA CN

CONFIGURATION DESCRIPTION
NSRDC-3110,NSFC/LNSC BOOSTER BICIFIlWVI
NSRDC-311O,MSFC/LMSC BOOSTER BICIFIWlVI

0.361

INCICC CNOPOS INCIW WNGCFOS REFERENCE INFORMATION
3.001 2.000 0.000 1 .0Oo SREF 1.3550 SQ.FT.
3.000 2.000 3.000 1.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XHRP 31.1400 INCHES
YMRP 0.0000 INCHES
ZMRP 0.2250 INCHES
SCALE 1.5000 PERCNT
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DATA SET SYMBOL

(RN2073) 
(RNZI S )

- 0 o 2 4 6 8 10 l2 14

ANGLE OF ATTACK, ALPHA, DEGREES
CONFIGURAICON CESCRIFTION
NSRDC-3110,NSFC/LtSC BOOSTER BICIFIWIV
NSRCC-3110,MSFC/LMSC BOOSTER BICIFIWlVI

10

INCIDC CNDFOS INCIDW WNGFOS
3.000 2.0OO 0.000 1.000
3.000 2.000 3.000 1.000

.18 24 26

REFERENCE INFORMATION
SREF 1.3550 SQ.F'.
LREF 41.4360 INCHWS
BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YMRP 0.0000 INCHES
ZHRF 0.2250 INCHES
SCALE . 1.5000 PERCNT
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LMSC/MSFC BOOSTER STUDY, LONGITUDINAL CHARACTERISTICS, NSRDC 3110, BETA = 0
o -I ... I , , I J I! I ... I e I I ! I J. ! · ,~ I - I J 1 I I J v r I T . . . I ! ! · I . . . I ! I I Ir I

.10

_-I"

C-:

zZ'
wL

U

LL
ILul
Id0

()

z
I--

z

U

LO

Xg
Z
T-
C]
t--

.05

.o00

-. 05

-. 10

-.15

-o20I. I,... -..24 
-10 -e -6 4 -2

DATA SET SYMBOL CONFIGURATION DESCRIPTION

(RNzo3), NSROC-3110,NSFC/LfC SOOSTE
{RN9103 S NSRDC-3110,SFC/LMSC EOOSTE£

NACH 0.381

2 4 6 a 10 12 14 16 18 20 22 24 ;6

ANGLE OF ATTACK9 ALPHA,. DEGREES
INCIDC CNDPOS INCIrW WNGPOS REFERENCE INFORMATION

R BIC1FZWI 61 3.OCO 2.L00 0.000 1.000 SREF 1.3550 SQ.FT.
R B1CIFIIWVI 3.000 2.000 3.000 1.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YNRP 0.0000 INCHES
ZMRP 0.2250 INCHES
SCALE 1.5000 FERCNT
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LMSC/MSFC BOOSTER STUDY, LONGITUDINAL CHARACTERISTICS, NSRDC 3110, BETA = 0
2.O

1.8

1.6I

1.4

1.2s

2.0

0.6

0.4

0.2

0.0

-0.2

-0.4

I.

i i w ii· i Ir i it * I , i I i i ii T i i i !. . w I . i if . i . .r ! * ! . . I . I 1, ~ I I , 

-- - t - 1- - - - - -

: ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ .. ,- -
-- - -- - --- - --- 1- ___<

0 z rI _.ILIL_ 1 ,,iI._III 

1-1·t|I I _ <---- 
:0~ 1/111II /_ 

-0.6 '
-to

CATA SET SYMBOL

(RNZG 73 )
[ RN2105 )

HA C H4

0 2 4

ANGLE OF
CONFIGURATION DESCRIFTION
NSRDC-3110,NSFC/LNSC BOOSTER BIClF1WIV1
NSRCC-3110,NSFC/LMSC BOOSTER BICIFIWIVI

0.381

10 14 16 18 20 22 .24 r6

ATTACK, ALPHA. DEGREES
INCIDC CNCFOS INCIDW WNGPOS REFERENCE INFORMATION
3.0C0 2.000 C.000 1.000 SREF 1.3550 SG.FT.
3.000 2.000 3.000 i.000 LREF 41.4360 INCHES

BREF 41.436D INCHES
XHRP 31.1400 INCHES
YHRP 0.0000 INCHES
ZMRF 0.2250 INCHES
SCALE 1.5000 PERCNT
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LMSC/MSFC BOOSTER STUDY, LONGITUDINAL CHARACTERISTICS. NSRDC 31!0, BETA = 0
.60

.75

.70

.65

.60

.55

.50

0

z

U

LL

L.

CD

C3

.45

.40

.35

.30

.25

.20

.15,

.10

.05

.00 10 -

DATA $ET SYMBOL
(RNZ0713)
(RNZ105 )

MACH

.. _ _ _ . _ / t F - ! '........_

__ _ _ _ .~~~ _ ] m _ 

_ - _ tv 7t z _ __~~~~~~~~~~~~~~~i

·_ I-_< _ 
< ___ _ _ L L~ L J

8 o1 12 14

ATTACK. ALPHA. DEGREES
INCIDC CNDFOS INCIDW
3.060 * .uD0 0.o00
3.000 2.000 3.000

WNGPOS REFERENCE INFORMATION
1.000 SREF 1.3550 SQ.FT,
1.000 LREF 41.4360 INCHIES

BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YHRP 0.0000 INCHES
ZMRP U.2250 INCHES
SCALE 1.DG00 PERCNT

a - 6 -4 -X 0 2 4

ANGLE OF
L CONFIGURTI ON CESCRIPTION

NSIRDC-3110, SFC/LMSC BOOSTER BICLFliW V
NSRDC-3S10,N3FC/LNSC BOOSTER BICIFIWIVI

0.381

PAGE 1424
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LMSC/KSFC BOOSTER STUDY, LONGITUDINAL CHARACTERISTICS, NSRDC 3110, BETA = 0
_~ if I , _ _ ___ ._ _, __ - __ __; , __ i _ ,, i _ _ ~ i - : - ." , w i .- i w w w T T -t i Ii

_ __ _ 7 r C v ___ __~~~~~~ I 

.-._._.. AA\ 

_L A___

- f/ ___ -,t ___ _ _= 4 _ _
_ '' 7L W...._ ....

i~__ //_ /'
1X-f~~~~~~~~~~~~~~~~~ .... +X

0 2 4 6 8 10 J2 14 16 1 8 20 22 24 26

REFERENCE INFORMATION
SREF 1.3550 SQ.FT.
LREF 41.4360 iNCHES
BREF 41.4360 INCHES
XMRF 31.1400 INCHES
YMRP 0.0000 INCHES
ZMRP 0.2250 INCHES
SCALE 1.5000 PERCNT

ANGLE OF ATTACK. ALPHA. DEGREES
CONFIOURATIOC DESCRIFTION
NSRDC-311S ,SFC/LMSC SOOSTER BlCIFI WI VI
NSRDC-311i0,SFC/LMSC BOOSTER BICIFIWIVI

INCIDC CNDFOS INCICW
3.000 2.000 0.000
3. D00 2.000 3.000

WNGFOS
1.000
1.000

PAGE 1425
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6

6

5

4

O

-3

0

I-'
LL

-j

5

2

1

I0

- I

- 2

- 3

- 5

-G-50 - 0 -4 -2

CATA SET SYMBOL

(RNZ073)
(RN21S05 ) 

MACH 0.381



LMSC/MSFC BOOSTER STUDY, LONGITUDINAL CHARACTERISTICS, NSRDC 31
.060

.05oss

.050

.045

m
) .040

z
.035

.

LL
LL
U .030
0
U

LL

-J

*: .025

X
.020

() .015O

m

.010

10, BETA= 0

~~~I 
- -1--i-.- ~-- -d

- --- - -- - -- - -+ -

-o0

.DOG -
-IO - 8 - 6 -4 - 2 0 2 4

ANGLE OF
OATA SET SYNBOL CCOIFIGURATION DESCRIPTION
'RN2073) Q NSRCC-310.NHSFC/LMSC BOOSTER B1CIFIWIVI
I(RN2 05) I NSRCC-3110, HSFC//L LSC BOOSTER ICIFIWIVI

MACH 0.381

8 8 s0 12 14 16 1a 20 z '24 2e

ATTACK, ALPHA, 3EGREES
INCiOC CNFOS. INCICW WNGFOS REFERENCE INFORMATION
3.00n 2.000 0.000 1000D SREF 1.3550 SQ.FT.
3.000 Z.COO 3.0CO t.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRP 3i.iJ400 INCHES
YNRF 0.0000 INCHES
ZNRP 0.2250 INCHES
SCALE 1 .5000 PERCNT

DAGE 142G

_ 004



LMSC£/MSFC RfBIOSTFR STUlnY. INfiITUDIlnNAI CHARACTFRISTICS. NSRDCI 3110. BETA = 0
.20

.15

.10

-

z
LU

LL.
LL

V.d

I--
Z
Ld

I-

a_

.05

.00

-. 05

- .io

-. 15

DA TA SET SYrMOL
(RN2073 )
(RN2105)

NACH

l@~~~~ w__ v ~,; 6_A_ ·-b__ 

i nA_ nAn- ...... _ _

-U.4 -U.Z UO. D .2 U0. U0.6 U.l I.U 1.

LIFT COEFFICIENT, CL
CONFIGURATION DESCRIPTION INCIDC CNCDOS INCICW
NSRDC-310D,NSFC/LMSC BOOSTER 2I:CFIWIVI 3.000 2.000 0.000
NSRDC-3110,"SFC/LMSC BOOSTER BICIFIWlV I 3.001 2.000 3.000

G.361

.a 1.4 1.6 S.8 2.0

WNGPOS REFERENCE INFORMATION
! -- D SREF 1.3550 SQ.FT.
1.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XNRF 31.1400 INCHES
YNRF 0.0000 INCHES
ZMRP 0.2250 INCHES
SCALE i.50DO PERCNT
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IMSC/MSF I RflfSTFR STIIIlY. I ATFRAI rCHARAFR.RICTIC.S. NC RllC 11. AIPHA n nF:RrFc

. - ___ -1- -- ___ __ _ __

.... ......

___ -. _ __ .---.- I ___ ___ __ _ __

._______ __________________1__________________ ________ _________ _________ .________ ________

-10 -6 -4 -

SIDE SLID

2

ANGLE. BETA. DEGREES
INCICC CNCPOS INCIDW

3.000 2.000 O.OG0
3.000 2. 000 3. 000

10 12 14 16

WN GPO REFERENCE INFORMATION
1.00' SREF 1.3550 SG.FT.
1.000 LREF 41.4380 INCHES

BREF 41.4360 INCHES
XHMRF 31.1400 INCHES
YMRP 0.0000 INCHES
ZHRP 0.2250 INCHES
SCALE 1.5000 PFERCNT

-. os -14 -12
-16 -14 -12 B

CATA SET SYMBOL CONFICGURATION DESCRIPTION
(IRN274 NSRCRC-3)31,MSFC/LMSC BOOSTER 1BC1FIWIV1
(RN2106) Li NSRCC-3110,MSFC/LMSC BOOSTER S1ClFIWIVI

14CH 0.581
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LMSC/MSFC BOOSTER STUDY, LATERAL CHARACTERISTICS. NSRDC. 3110. ALPHA
.040

.Con

.025

, n
tn

X

o

m

z

.-

z
U

ii

U-
LL
W

LU
Z
I-
z

z

.020

.015

.010

.000

-. 005

-. 010

.015s

-. 020

-. 025

-. 030

-. 035

-. 040 '

DATA SET SYMNOL
( RN2D74 )H
(RM:1l 06 )

BI 

=0 DEGREES

_ _I - _ 

i- ! I- - -I- ! ! ! ! i i ! I ~ i i i ! w ! ! · ! ! ! ! ! w i '! i i k · i · ! ! i g ! · !

,_ _. _~ I _

_ ,... ... 

-14 -12 -10 -6 -4 -2 0 2 4 f

SIDE SLIP ANGLEO BETA. DEGREES
CONFIGURATION DESCRIPTION
NSROC-3110 MSFC/LHSC BOOSTER BICIFlWiVI
NSROC-3110,MSFC/LMSC BOOSTER BCIFI WIV V

INCICC CNDPOS INCIDW
3.000 2.OO 0.000
3.000 2. 000 3.000

10 12 14 16

WNGFOS REFERENCE INFORMATION
1.000 SREF 1.3550 SQ.FT.
I .000 LREF 41 .4360 INCHES

BREF 41.4360 INCHES
XMRF 31.1400 INCHES
YMRF 0.0000 INCHES
ZHRF 0.2250 INCHES
SCALE 1.5000 PERCNT
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. LATERAL CHARACTERISTICS.

.10 - - - - -

.r0

L-
LLJ

O

Lii

I-

-. 15

-. 20

-126 -14 -12 -10 - - 6 - 4

SIDE SLI
CATA SET SYMBOL CONFIGURATION DESCRIPTION
IRNZOU4) NSRDCC-3110,MSFC/LMSC BOOSTER BICIFIWItV
(RNz01O6) NSRDC-3110,MSFC/LMSC BOOSTER BClFl Wl V

MACH 0.381

P ANGLE. BETA, DEGREES
INCIDC CNDFOS INCIDW WNGFOS REFERCNCE INFORMATION
3.000 2.000 0.000 1.000 SREF 1,3550 SC.FT.
3.OG0 2.000 3.000 1.000 LROF 41 .43G0 INCHES

BREF 41.4360 INCHES
XMRF 31.1400 INCHES
YmRF 0.0000 INCHES
ZMRP 0.2250 INCHES
SCALE. 1.5000 PERCNT
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LMSC/MSFC BOOSTER STUDY6 LONGITUDINAL CHARACTERISTICS, NSRDC 3110, BETA = 0
2.0

1.6

1.4

z
U·C)

z
Lii

u

t,

(.J

Lii

C-)

0

U

-J

0rz

D,

Zt

1.2

1.0

0.8

0.6

0.4

0.0

-0.2

-0.4

0.6

DATA SET SYMBOL
(RN91077 )
CRN2109)

MACH

-4 - 2 0 2 4

ANGLE OF A
CONFIGURATION DESCRIPTION
NSRDC-3110,MSFC/LMSC BOOSTER BICIFIWlVI
NSRCC-3110,MSFC/LMSC BOOSTER BICIF!WIVI

6 8 10 12 14

TTACK, ALPHA, DEGREES
INCICC CNCPOS INCICW
15 .00 2.000 0.000
15.000 2.000 3.000

0.360

16

~ 11 | l i l ! 1 ! l i l I'i 1 11 I ll I I! I I I Il !11 I ll t I _ _

I _ -

r~~~~~~2'

22 24 26I 

WNGPOS REFERENCE INFORMATION
1.000 SREF 1.3550 SG.FT.
1.000 LREF 41.4360 INCHES

DREF 41.4360 INCHES
XMRF 31.1400 INCHES
YMRP 0.00D0 INCHES
ZMRP 0.2250 INCHES
SCALE 1.5000 PERCNT

PAGE 1431

-°-_0. --



.So

.1B

.16

.14

.12

.1C

°06

.06

.04

.02

.00

-. 02

-. 04 -
-1O

CATA SET SYMBOL

(RNSO79)

MACH

ICS, NSRDC 3110 BETA = 0

ANGLE OF ATTACK. ALPHA, DEGREES
CONFIGURATICON CESCRIFTION
NSRVC-3110USFC/LMSC BOOSTEP B1CIFIWIVI
NSRDC-3110,MSFC/LHSC DOOSTER BICIFIWI VI

0.380

INCICC CNDPOS INCICW WNGFOS REFERENCE INFONMATION
15.000 2.000 0.000 .UO00 SREF 1.3550 SQ.FT.
15:.00G 2.000 3.00U 1.000 LREF 41.4360 INCHES

DREF 41.4360 INCHES
XMRF 31 .1400 INCHES
YMRP 0.0000 INCHES
ZMRP 0.2250 INCHES
SCALE 1.5000 FPERCNT
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-J

LL

L)

-0.0 - -6 - -.- 2 4

ZI-

-F- - - - - 4, - -2 4

ANGLE OF
DATA SET SYMBOL CONFIGURATION CESCRIFTION
(RN2U77) C) NSRCC-3110,MSFC/LMSC BOOSTER BICIFIWIVI
(RN2109 ) NSRCC-3110,MSFC/LMSC BOOSTER BlCIFIWlVI

MA CH 0.360

6 8 10 12 14

: ATTACK, ALPHA, DEGPEES
iSCICC CNDPOS INCICW WNGFOS REFERENCE INFORMATION
iS.ODl0 2.000 0.00 1.000 SREF 1.3550 SQ.FT.
15.000 2.000 3.000 I.DOO LREF 41.4360 'INCHES

BREF 41.4'360. INCHES
XMRP 31.1400 INCHES
YMRP 0.0000. INCHES
ZMRP 0.2250 INCHES
SCALE 1.5000 PERCNT
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U

z
LJ

LLi

U 0.4

. 0.

-0.4

-0.4 - -

-5o - a - 6 - 4 - 2 0 2 4

ANGLE OF
DATA SET SYMBOL CONFIGURATION DESCRIPTION

(RN2077) B NSRCC-3110,MSFC/LMSC BOOSTER BICIF1WIVI
(RN2109) NSRCC-3110HSFC/LNSC BOOSTER BICIFIWIVI

HA CH

6 8 10 12 14

- ATTACK. ALPHA, DEGREES
INCICC CNFPOS INCICW
15.000 2.000 0.000
15.000 2.000 3.000

0.3B0

WNGFOS REFERENCE INFORMATION
1.000 SREF 1.3550 SQ.FT.
I.D00 LREF 41.4360 INCHES

BREF 41.43560 INCHES
XHRP 31.14DD INCHES
YMRP 0.0000 INCHES
ZMRP 0.2250 INCHES
SCALE 1.5000 PERCNH
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.45 -

z
..40 -

u

I,. .35LL-
LL

bi

o .25zs

.20

o15

1ol

.05

-o - -, - -AN2 GLE 4

ANGLE OF
DATA SET SYMBOL CONFIGURATION VESCRIPTION
(RN20V7) ? NSRDC-3110,O SFC/LMSC BOOSTER BICIFIWIVI
(RNZ109) NSRCC-3110D MSFC/LMSC BOOSTER BICIFIWIVI

MACH

6 a 10 12 14

ATTACK, ALPHA, DEGREES
INCIC CNDFOS INCIDW
15.000 2.000 0.000
15. 2000 2.000 3.000

0.36C

WNGFOS REFERENCE INFORMATION
1.000 SREF 1.3550 SQ.FT.
1.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XHRP 31.1400 INCHES
YMRF 0.0000 INCHES

.ZMRF 0.2250 INCHES
SCALE 1.5001 PERCNT
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LMSC/MSFC BOOSTER STUDY. LONGITUDINAL CHARACTERISTICS. NSRDC 3110. BETA = 0
to

7

-5

4

---

0

O

I-

ft

a:
0

-1.
LL~

-j

3:

a

a

0

- I

- 3

- 4

- 5 .
-10 - 8

DATA SET SYMHOL
(RN2077 )
(RN21 09 )

MACH

. . i ! , · , . I ! . ! .i ri __ · J"r ! , . . ~ ~ f i- I ~ w- y .! . I I i I ! .! ggr

i…. _

-li'-_ _ __1

I 7 -7 __o ._ __ _

0 2 4 6 8 10 12 14 16 18 20 22 24 26

ATTACK, ALPHA, DEGREES
INCICC CNDFPOS INCICW WNCFOS REFERENCE INFORMATION

15.000 2.000 0.000 1.000 SREF 1.3550 SQ.FT.
15 .000 2.000 3.000 1.0 GO LREF 41.4360 INCHES

BREF 41.4360 INCHES
XHRP 31.1400 INCHES
YMRF O.O000 INCHES
ZHRP 0.2250 INCHES
SCALE 1.0 SO0 FERCNT

- 6 -4 -2

ANGLE OF
CONFIGURATION DESCRIFTION

NSROC-3110,HSFC/LMSC BOOSTER BICIFI.YVI
NSRCC-3110,MSFC/LHSC BOOSTER BICtFIlWVI

0.380
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LMSC/MSFC BOOSTER STUDY, LONGITUDINAL CHARACTERISTICS, NSRDC 3110. BETA = 0
.oo0

.050

.045

m

U

I-

.Z

LLU

LL

LLJ

L)U

CE)

LI

-I

x

Ld

m

.040

.035

.030

.025

.020

.015

.010

.005

.000 L
-10 - 8

DCATA SET SYHBOL

( RNZ077 I
( RN21 I09 J

MACH

- 6 O 4 S 10 12 14 16

ANGLE OF ATTACK, ALPHA, DEGREES
CONFIGURATION DESCRIPT1C'N INCICC CNCFOS INCICW WNGFOS
NSRDC-3110 HSFC/LMSC BOOSTER BICIFIWlVI 15.000 2.000 0.01 1 .00G
NSRCC-3110,MSFC/LMSC BOOSTER BtCIFIWIVl 15.000 2.000 3.000 1.000

.0.360

18 20 2Z 24 26

REFERENCE INFORMATION

SREF 1.3550 SQ.FT.
LREF 41.4360 INCHES
BREF 41.4360 INCHES
XMRF 31.1400 INCHES
YMRF 0.0000 INCHES
ZMRP 0.2250 INCHES
SCALE 1.5000 FERCNT
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LMSC/MSFC BOOSTER STUDY, LONGITUDINAL CHARACTERISTICS, NSRDC 3110. BETA = 0
·.o I , r .I .I I I r -- '- .r -- 1 - · .I . r I I [ ` 'I I r ' t

.15

.10

-0.6 -0.4 -0.0 0.2 0.4

LIF
DATA SET SYMBOL CONFIGURATION CESCRIFTION
(RNZOY7) I INSRDC-3110HMSFC/LMSC BOOSTER BICIFIWIVI
(RN2S09) NSRCC-3110,MSFC/LMSC BOOSTER BICIFIWIVI

MACH G.380

FT COEFFICIENT. CL
INCICC CNDFOS INCICW WNGFOS REFERENCE INFORMATION
15.000 2.000 D.0G0 1,00U SREF 1.3550 SQ.FT.
15.000 2.GO 3.000 1.0001 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YMRP 0.0000 INCHES
ZMRP 0.2250 INCHES
SCALE 1.5000 PERCNT
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LMSC/MSFC BOOSTER STUDY, LATERAL CHARACTERISTICS, NSRDC 3I0I ALPHA = 0 DEGREES
.08

.o07

.oe

.05

(n

x

m

-I
m

zZ

U-LL

U

0
L~

C3
z
-J

-J
0

m.

.04

.03

.02

.01

.00

-. 01

-. 02

-. 03

-. 04

- .05

- .06

- .07

-16 -:

CATA SET SYMHBOL

(RN2078) 
(RNE110) 

MA CH

14 -12

~ l r 1 i i l i i l ! B 1 - a B E l I I ! 1 f l J I E 

- --\ 
- t - - - ~~~~~~~~~~~~~~~~~~~

h-==== -== ====

,

-I I . . ..

-10

CONCFIGURATION CESCRIFTION
NSRCC-3110.MSFC/LMSC BOOSTEI
NSRCC-3110,MSFC/LMSC BOOSTEI

-6 -4 - 2 O 2 4 6 8 10

SIDE SLIP ANGLE. BETA, DEGREES
INCIDC CNDPOS INCIDW WNGFOS

R BICIFIWIVI 15.000 2.0 DO O.000 1.000
R BICIFIWiVI 15.000 2.000 3.000 1.000

12 14 16

REFERENCE INFORMATION
SREF
LREF
BREF
XMRP
YMRF
ZMRP
SCALE0.380

I .3550
41.4360
41.4360
31.1400
O.0000
0.2250
1 .5000

5. FT.
INCHES
INCHES
INCHES
INCHES
INCHES
PERCNT
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LMSC/MSFC BOOSTER STUDY, LATERAL CHARACTERISTICS. NSROC 3110 ALPHA 0= DEGRES-
~~ -i t w , · ' I fy · v i r ' d i i · · eI l · i e f · I'· i- m-e : i'l g ·

- -- -- - - -~~~~~~~~~~~~~~~~~~'

. -_iA .....

_ _ __ ~~~~~~~~~~~... .' .'

_ _ _ _ ~~~~~~~~~~~~~~~....

-14 -12 -10 - s

CATA SET SYMBOL CONFIGURATION DESCRIPTION
(RN2078) NSRDC-3110 MSFC/LMSC BOOS
(RN2110) L NSRCC-3110,MSFC/LHSC BOOS

-6 -4 - 2 0 2 4 6 8

SIDE SLIP ANGLE, BETA, nFGRFES
INCICC CNDPOS INCICOW WNGFOS

TER BIC lF WIV1 15.000 2.000 .000 1.000O
TER BICiFIWIV1 15.000 2.000 3.000 1.000

MACH 0.380

10 12 14 16

REFERENCE INFORHATION

SREF 1.3550 S3.FT.
LREF 41.4360 IACHES
BREF 41.4360 INCHES
XHRF 31.1400 INCHES
YMRF 0.0000 INCHES
ZHRP 0.2250 INCHES
SCALE 1.5000 PERCNT
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IMSCr/MNr RnnRTFP CTTllnv. IATFPAI rHARArTFRISTICS. NRlnrC 3110. ALPHA = 0 DEGREES
i~/~, |1t/i U UUUJ/~~IILI~ ~lI,/I * I.IILIL. l Wlt iltll~,IWlr 1.1~I Il~t IIt5 , / 4- iv · ,, , -*- -- ... _ --

__ _c -I-

16 -1~* -12 -10 - 8 - 6 -- 4 - 2 0 Z 4 6 8 10 12 S,4 26s

DATA SET SYNBOL

CRN2071)
(RNZIO)10

MACH

SIDE SLIP
CONFIGURATION CESCRIFTION
NSRCC-3110,MSFC/LMSC BOOSTER 81CIFIWIVI
NSRCC-311G,MSFC/LHSC BOOSTER BICFIWlVI

ANGLE. BETA. DEGREES
INCIDC CNDPOS INCICW

15.000 Z.000 0.000
15.000 2.000 3.0U0

WNGFOS

1.000
1.000

0.38D

REFERENCE INFORMATION

SREF 1.3550 SQ.FT.
LREF 41.4560 INCHES
BREF 41 .4360 INCHES
XMRF 31.1400 INCHES
TMRP 0.0000 INCHES
ZMHRP 0.2250 INCHES
SCALE 1.5000 PERCNT
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.80

.15
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0

LL
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.0o

1.6

1.4

z

z
LJ

LI-

W
U

ILL

C1

LUi

LYC)

ILL

-J

z

1.2

1.0

0.6

0.6

0.4

0.0

-0.4

-0.6

-0.06 -
-10 a

OATA SET SYMBOL

(RN21 13) 

MACH

-=

-6 - 4 - 2 0 2 4 6 8 iD 12 14 16 18 20 22 24 26

ANGLE OF ATTACK. ALPHA. DEGREES
CONFIGURATION CESCRIPTION INCIOC CNOPOS INCICW WNGFOS REFERENCE INFORMATION
NSRDC-3110,MSFC/LMSC BOOSTER BICIFIWIVI 3.000 1.000 0.ODG 2.000 SREF 1.3550 SQ.FT.
NSRCC-311G,MSFC/LMSC BOOSTER B1CtFI lWi 3.000 1.000 3.0C0 2.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XHRP 31.1400 INCHES
YMRP 0.0000 INCHES
ZMRP 0.2250 INCHES
SCALE 1.5000 FERCNT0.SBD
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.L.

.10

.08 - - -

°06

.00 _,-- _ --

.002 . ... _7__

-. 04 A~-

-10 -

DATA SET SYMBOL

(RN2081) 
(RN2113)

MACH

_ ....a... a. I a. -a . . . A .. . B . I ... & I . . . 4 . I. I a . .. I . . . i . . I , JII I . I .a.. I .c J I _ ,_
- 4 - 2 2 4

ANGLE OF
CONFIGURATION DESCRIFTION

NSROC-3110 MSFCZLNSC BOOSTER BICIFlWIVI
NSRCC-3110,MSFC,'LHSC BOOSTER BICIFIWlVl

6 8 10 12 14 16

ATTACK, ALPHA. DEGREES
INCIDC CNDFOS INCICW WNGFOS
3.001 1.000 0.000 2.000
3.00O 1l.00 3.000 2.000

18 20 22 24 26

REFERENCE INFORMATION

SREF 1.3550 SO.FT.
LREF 41.4360 INCHES
BREF 41.4360 INCHES
XHRP 31.1400 INCHES
YMRF 0.0000 INCHES
ZMRF 0.2250 INCHES
SCALE 1.5000 FERCNT
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LMSC/MSFC BOOSTER STUDY, LONGITUDINAL CHARACTERISTICS. NSRDC 3110. BETA
_ T r T~~~~~~~~r T ~..... 1~ ~§ iT wU

-. 20

DATA SE T SYMBOL
( RN208

1
)

( RN21 13 1

MACH

8 - 6

-=

i- ~ v w w ~ i ... i ... ~ w' ........ I l' ....

l - - - -- - - -^ -- -7 -~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
z b _ i -3 _ > -a _ A_~~~~~~~~~~~

_L 

_ 1_ __X __ __ X X __L. _ ,

i~ 

4 -2 D 2 4 6 8 10 12 14

ANGLE OF ATTACK, ALPHA, DEGREES
CONFIGURATION DESCRIPTION
NSRDC-3110,MSFC/LMSC BOOSTER BlClFlWVl1
NSRCC-3110,MSFC/LMSC BOOSTER BICIFIWIVI

0.380

16 18 20 22 24 26

INCIOC CNDFOS INCICW WNGPOS REFERENCE INFORMATION
3.000 1.000 0.000 2.000 SREF 1.3550 SQ.FT.
3.000 1.000 3.000 c.UO0 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YHRF 0.0000 INCHES
ZMRF 0.2250 INCHES
SCALE 1.5000 PERCNI
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1.8

1.0

1.4

1.2

1.0

LL 0.6

U 0.4

0.2

-0.2 - -

-D.4 ,

-0.4

-10 - a - 6 - 4 -2 0 2 4

ANGLE OF
DATA SET SYMBOL CONFIGURATION DESCRIPTION
(RN-0el) 7 NSRCC-3110,MSFC/LHSC BOOSTER BICIFIWIVI
(RN2113) NSRDC-3110,MSFC/LMSC BOOSTER BICIFIWIVI

MA CH

6 8 10 12 14

' ATTACK. ALPHA9 DEGREES.
INCICC CNCPOS INCICW
3.000 1.000 0.000
3.000 1.000 3.000

0.380

WN.POS REFERENCE INFORMATION
2.000 SREF 1.3550 SQ.FT.
2.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YMRFP 0.0000 INCHES
ZMRP 0.2250 INCHES
SCALE 1.5000 PERCNT
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_ I, 6 r !'J' . w . I' . ! w . . . . · I 'r · v f"r' - wI r I _ .~ _ Tw i iI! ·J· kl '

I~~~~~~~~~ I

___ __ _ _ _ _ .-~~P _

--- _ _ _-- -__ __ -_

E_ ._I _ .

_ ~~~~... _J fF+_
_,_ -/V. 

_ __ _t __ -

.20

.15

.05

.05

.0'0 

CATA SET SYMBOL
(RN2081)
(RNZ113) 

MACH

-4 -2 0

CONFIGURATION CESCRIFTION
NSRDC-3210,MSFC/LMSC BOOSTE
NSRDC-3110 ,MSFC/LMSC BOOSTE

2 4 6 a 10 12 14 

ANGLE OF ATTACK, ALPHA, DEGREES
INCICC CNOFOS INCICW

-R BICIF1Wl V 3.000 1.000 0.000
-R BICIFiWIVI 3.G00 1.000 3.000

0.380

16 16 20 22 24 26

WNGFOS REFERENCE INFORMATION
2.00D SREF 1.3550 SQ.FT.
2.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
. XMRF 31.1400 INCHES

YMRP 0.0000 INCHES
ZMRP 0.2250 INCHES
SCALE 1.5000 FERCNT
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'~ ~- I. ! i- ~ t- i .- I ' Iw!iI-E! f" ' !ii..IIwii.E -w

__lr--__ -/ 

f t~~~~~~~~f~~~~t00400~~~~~~~~..

- 8 - a -4 - 2 0 2 I'I4 8 10 14 1 18 20 22 24 26

ANGLE OF ATTACK, ALPHA, DEGREES
DATA SET SYMBOL

RN2081 )
(RNzi 211 3 

MACH

CONFIGURATION CESCRIFTION
NSRCC-3110,MSFC/LMSC BOOSTER BICIFIWIVl
NSRCC-311,10MSFC/LMSC BOOSTER BICIFIWlVI

0.380

INCIOC CNCFOS INCIOW WNCFPOS REFERENCE INFORMATION
3.000 1.000 0.000 2.000 SREF 1.3550 SQ.FT.
3.000 1.000 3.000 2.000D LREF 41.4360 INCHES

BREF 41.4360 INCHES
AXmR 51.1400 INCHES
YMRP 0.0000 INCHES
ZMRF 0.2Z50 INCHES
SCALE 1.5000 PERCNT
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) .0354
U

LL.

LL .030 

U

LL 
U

.020 LL

OL

.005 

-o -e - 6 -4 -2 0 2 4

ANGLE OF
CATA SET SYMBOL CONFIGURATION CESCRIFTION

(RN2081) NSRDC-3110,MSFC/LMSC BOOSTER B1CIF1WIVI
(RN2113,) 2 NSRDC-3110,MSFC/LMSC BOOSTER BICIFIWIVI

MHACH 0.390

ATTACK, ALPHA., DEGREES
INCIDC CNCPOS INCIDW WNGPOS REFERENCE INFORMATION

3.000 1 .OD 0.000 Z.000 SREF 1.3550 SQ.Fr.
3.000 1.000 3.000 2.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRF 3 1.1400 INCHES
YMRP 0.0000 INCHES
ZMRP 0.2250 INCHES
SCALE 1.5000 PERCNT
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Li,

-.05

LU

LL

Ld

Z

LU
Z

I

DATA SET SYMBOL CONFIGURATION CESCRIFTION
¢RN?20B1 Q NSRDC-3110,NSFC/LMSC BOOSTER BICIFIWIVI
{RNZ113) NSRDC-3110,MSFC/LMSC BOOSTER BICIFIWIVI

NACH 0. 380

1.8 2.0

IFT COEFFICIENT. CL
INCIOC CNDFOS INCIOW WNGFOS REFERENCE INFORMATION
3 G00 1.000 C.000 2.000 SREF 1.3550 SQ.FT.
3.000 1.000 3.000 2.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XNRF 31.1400 INCHES
YNRF 0.0000 INCHES
ZMRP 0.2250 INCHES
SCALE 1.5000 FERCNT
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.00

.07

.n

rn

X

z
LJ
-,I--

Ld

LU

z

LLIeL

U

--

z

..

.05

.04

.03

.02

.01

.DO.00

-. 01

-. 02

-. 03

-. 04

-. 05

-. 06

- .0T

=0 DEGREES

.~ ll I ll _ ......

_~~~~~~~~~~~~} i .__...D 

_ _ _ _ . _ _ _.~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

,__-__ __.._.__

_., _ __ __

_-_~~~~~~~ I_ 
I, :l _ _l 

__

._ = _LL- = = = = ==- == _~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

_.00
-1 6 -I

CATA SET SYMBOL
(RN2062 ) R
(RN2114 )

MA CH

L4 -12 -10

CONFIGURATION CESC
NSRCC-3110,MSFC/LH
NSRDC-3110,MSFC/LM

-8 -6 -4 -2 o 2 4 6

SIDE SLIP ANGLE, BETA. DEGREES
:RIFTION INCIDC CNDPOS INCIDW
SC BOOSTER iIClFIWIV1 3.000 1.000 0.000
SC BOOSTER BICIFIWl V 3.OOG, 1.000 3.000

0.380

8 10 12 14 16

WNGFOS REFERENCE INFORMATION

2.000 SREF 1.3550 SQ.FT.
2.0D LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRF 31.1400 INCHES
YHRP 0.0000 INCHES
ZMRF 0..250 INCHES
SCALE 1.5000 FER.NT
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_ _ .~_ I _ _ _

- _ _ - _ 1 __ __ __

-i 1

_ _ __ . _ ' .-- _ ._~~~~~~~~~~~~~~

._ _ _ . _ -~~~~~~~~~~~~~~

'_ _ _ _ _ ._ _~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
lt~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

ii ~ _ _ _. .__.- 

-. 040 -
-16 --14

CATA SET SYMBOL Cc
(RNZO8Z) N0
(RNZI114) NE

HA CH

-10

ONFIGURATION CESCRIPT
SRDC-3110,MSFC/LMSC BD
SRCC-3110,MSFC/LMSC SB

8 -6 -4 - 2 0 2 4 6

SIDE SLIP ANGLE, BETA, DEGREES
ION INCICC CNCFOS INCICW
OOSTER BICFIWI VI 3.000 1.000 0.000
005 TER B1 C Fi IW VI Z.O00 1.000 3.000

WNGFOS
2.000
2.000

0. 380

10 12 14 16

REFERENCE INFORMATION
SREF 1.355D SQ.FT.
LREF 41.4360 INCHES
BREF 41.4360 INCHES
XHRF 31.1400 INCHES
YMRF 0.0000 INCHES
ZMRF 0.2250 INCHES
SCALE 1.5000 PERCNT
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LMSC/MSFC BOOSTER STUDY. LATERAL CHARACTERISTICS, NSRDC 3110, ALPHA = 0 DEGREES
.5o

.SO

.15

C-

U

-JI,
LL

.10

, .oS

-. 05

-. o0-.1 0

-. S15

-. 20

-. 25 L
-16 -_

DA'TA SET SYMBOL
( RNZ0U2 1)
(RN2114) 

MACH

14 -12 -X0 1,6 -4 -2

SIDE SLIP ANGLE
CONFIGURATION CESCRIPTION
NSRDC-3110,MSFC/LMSC BOOSTER BICIFIWIV1
NSRDC-3110,MSFC/LMSC BOOSTER BICIFIWIVI

0 2 4

E, BETA, DEGREES
INCICC CNCPOS INCICW
3.000 1.000 0.000 GO
3 .G000 1.000 G.000

0. 380

12

WNGPOS REFERENCE INFORMATION
2.000 SREF 1.3550 SQ.FT.
2.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRF 31.1400 INCHES
YHRF 0.0000 INCHES
ZMRP 0.2250 INCHES
SCALE 1.5000 PERCNT
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LMSC/MSFC BOOSTER STUDY, LONGITUDINAL CHARACTERISTICS. NSRDC 3110. BETA = 0

/ I 

.-- -- X 

E_ tz___ 

4 - i 0 6 8 10 12 14 16 18 20 22 24 26

ANGLE OF ATTACKo ALPHA, DEGREES
DATA SET SYMBOL
l RN205 )
IRNZI 17) 

MACH

CONFIGURATION DESCRIPTION
NSRDC-3110,HSFC/LHSC BOOSTER BiCIFIWlVI
NSRDC-3110,MSFC/LMSC BOOSTER BICIFIWIVI

0.381

INCICC CNDFOS INCICW WNGFOS REFERENCE INFORMATION
15.000 1.000 0.000 2.D00 SREF 1.3950 SQ.FT.
15.000 -1.000 3.000 2.000 LREF 41.4360 INCHES

BREF 41 .4360 INCHES
XMRP 31.1400 INCHES
YMRP 0.0000 INCHES
ZMRP 0.2250 INCHES
SCALE 1.5000 PERCNT
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.3o

.16

.14

u

fr-
z

w

LL
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W

W
LL
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x

.12

.10

.08

.06

.04

.02

.00

- .02

-.04 -
-10

0

~/' -1'i'

-t _ <___?
-~~~~~~~~~~~~~~~~~~~t -__ tft-

6 - 0 '2 4 8 0 a 12 14 16 18 20 22 24

ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYMBOL
(RN205) 1 
(RN2117 I 

HACH

CONFIGURATIOil DESCRIPFTION
NSRCC-3110, SFC/LNSC BOOSTER BICFI WIVI
NSRCC-3110,MSFC/LMSC BOOSTER BICIF1WIV 1

INCICC CNDPOS
15 .000 1.000
15.000 1.DO

INCIDW
0. 000
3. 00

0.381

WNGFOS REFERENCE INFORMATION
R.000 SREF 1.3550 SQ.FT.
2.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRF 31.1400 INCHES
YMRP 0.0000 INCHES
ZMRF 0.2250 INCHES
SCALE 1.5000 FERCNT
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g-.----- -j-
i''

-. 2 0 L.
-10 -

CATA SET SYMNOL
I RN21185 )
IRNZ1 17)C

MACH

llII~ ....... I l I I l I ~ l l II I & l ~ &II & l I I J l I I & im

I

I .... ,~i&'4

a - I -4 -2

CONFIGURATION CESCRIFTIC
NSRDC-3110,MSFC/LMSC BO(
NSRCC-3110,MSFC/LMSC BOC

0 2 4 6 8 10 12 14 16

ANGLE OF ATTACK, ALPHA, DEGREES
ON INCIDC CNCFOS INCICW WNG
OSTER BICIF1WlVI 15.000 1.OD D.D000 2.
OSTER BICIFIWIVI 15.000 1.000 3.000 2.

0.381

24 26

CPOS REFERENCE INFORMATION
000 SREF 1.3550 SQ.FT.
.OO LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YMRP 0.0000 INCHES
ZMRF 0.2250 INCHES
SCALE 1.5000 PERCNT
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LL.

LL-

-- 0.4

LL

U 0.2

0.0

-0.2 

-0.4

-0.6

DATA SET SYMBOL
(RN20ff 5)

HA CH

BOOSTER STUDY. LONGITUDINAL CHARACTERISTICS.

ANGLE OF
CONFIGURATION DESCRIPTION
NSROC-3110,MSFC/LHSC BOOSTER B1ClFIWIV1
NSRDC-311GIHSFC/LMSC BOOSYER BICIFIWIVI

0,3381

ATTACK, ALPHA. DE
INCICC CNDPOS
15.00 1.000
15.000 1.000

-GREES
INCICW WNGFOS REFERENCE INFORMATION
D.ODD 2.000 SREF 1.3550 SC.FT.
3.00G 2.001 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRP 31.1400 INCHES

MRP 0.00D00 INCHES
ZMRP 0.2250 INCHES
SCALE 1.5000 PFERCNT
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4 2 4 d 8 10 12 14 16 18 20 22 24 26

DATA SET SYMBOL

(RNZ085 1)
tRN2137 }

MACH

ANGLE OF ATT
CONFIGURATIOCN CESCRIPTION

NSRPC-311GMSFC/LMSC BOOSTER BICIFlWlVI
NSRGC-3110 MSFC/LHSC BOOSTER BICIFWlIVI

ACK, ALPHA, DEGREES
INCICC CNDPOS INCICW

15. 000 1I .ODO 0.00
15 .000 1.000D 3.000

0.381

WNGFOS REFERENCE INFORMATION

2.000 SREF 1.3550 SQ.FT.
2.000O LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRP 31.1400 INCHES
7MRF 0.0000 INCHES
ZMRP 0.2250 INCHES
SCALE 1.5000 FERCNT
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LMSC/MSFC BOOSTER STUDY, LONGITUDINAL CHARACTERIST
to

.

7
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4

s

2

I

0

-1I
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- 5

-iC

rICS. NSRDC 3110. BETA = 0

- - -~~~^-- - -- _m~ _ - .,
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._ -f / _+

_+f//Jr 

0 - 8 -. 6 -. . . - 2
0 - 8 - 6 - 4 - 2

DATA SET SYMBOL
(RN2065)
(RN2117) 

MACH

CONFIGURATION DESCRIFTI
NSRCC-3110,HSFC/LMSC BC
NSROC-3110,MSFC/LMSC B(

I
0 2 4 6 8 10 12 14

ANGLE OF ATTACK, ALPHA, DEGREES
ION INCICC CNCPOS INCICW
OOSTER BICIFIWIV1 15.000 1.00o 0.000

005TER BlCIFiWIVl 15.000 1.000 3.00 00

0.381

16 18 20 22 24 26

WNGFOS REFERENCE INFORMATION
2.000 SREF 1.3550 SQ.FT.
Z.G00 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YNRP 0.00O INCHES
ZMRP 0.2250 INCHES
SCALE 1.5000 FERCNT
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.060

m

Z .40

z
_. .os0 - _ -

U .035 - -

Ld .030
LI

LLJ

LL .020 

) .015 

.010 ___ 

.005 - _

0. . 00 . . , ,. . . . . . . . . . , . . .
-10 - -6 -4 - 2 0 2 4

ANGLE OF
DATA SET SYHBOL CONFIGURATION DESCRIPTION
(RN-DI5) I Q NSRDC-3110,MSFC/LMSC BOOSTER BICIFIWlVl
(RN2 17) NSRDC-3110,MSFC/LMSC BOOSTER 1BZCIFI WIVI

MACH

: ATTACK. ALPHA, DEGREES
INCIDC CNCPOS INCIDW WNGPOS
15.000 1.000 0O.OO 2.000
15 .000 1.000 3.000 2.000

0.381

REFERENCE INFORMATION
SREF 1.3550 SQ.FT.
LREF 41.4360 INCHES
BREF 41.4360 INCHES
XHRP 31.1400 INCHES
YMRF 0.O000 INCHES
ZMRP 0.2250 INCHES
SCALE ,.5000 PERCNT
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-. 20 ' '

DATA SET SYMBOL

( RNS0L S )
( RN21 17)

I I
-0.4 -0.2 0.0 0.2 0.4 0.6 0.8 1.0

LIFT COEFFICIENT. CL
L CONFIGURATION DESCRIFTION INCIDC CNCFOS

NSRDC-3110,MSFC/LMSC BOOSTER B1CiFIWl V 15.000 1.000
NSRCC-3110,MSFC/LNSC BOOSTER BlCIFIWIVl 15.000 1.000

H 0.381

1.2 1.4 1.6 1.8 2.0

INCICW WNGFOS REFERENCE INFORMATION
0.000 2.000 SREF 1.3550 S$.FT.
3.000 2.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRF 31.1400 INCHES
YMRF 0.0000 INCHES
ZMRP 0.Z250 INCHES
SCALE 1.5000 PERCNT
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STUDY, LATERAL CHARACTERISTI

CosU,

x

o .03

.0m

OD

-_J

L)

IDD

U .oz

z

7--

L .0o

U

-. 02

r--
Z
W

-. 07

Z

26 -14 -12 -10 - - -4

SIDE SLI
DATA SET SYMBOL CONFIGURATION DESCRIPTION

(RN2086) R NSRDC3110 MSFC/LMSC BOOSTER BIC1FlWI¥l
(RNzI18J NSROC-311:OMSFC/ LM$C BOOSTER BICIFlWl¥l

MACH 0.380

a 10 12 14 16

P ANGLE. BETA, DEGREES
INCIOC CNDPOS INCIDW WNGPOS REFERENCE INFORMATION
15.00D0 I.OO 0.000 2.000 SREF 1.3550 SQ.FT.
S5.o0O 1.000 3.000 2.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRP 31 .1400 INCHES
.YMRP 0.0000 INCHES
ZMRF 0.2250 INCHES
SCALE 1.5000 FERCNT
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-~~~~~~~~~~~~~~~~~~~~~~~. . .. .

== ===- = = -= - - ====~~~~~~~~~

t~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

t_ i _ __.

-14 -12 -10 - 8

CCONFIGURATION DESCRIFTION
NSRDC-3110,MSFC/LNSC BO05
NSROC-3110,MSFC/LHSC BOOST

-6 -4 -2 0 2 4 6 8

SIDE SLIP ANGLE. BETA. DEGREES
INCICC CNDFOS INCICW WNGPOS

tER BICIFIWIVI 15.000 i.0ao 0.000 2.000
TER BlCIFIWIVI 15.000 1.0G 3.r00D 2.0D0

0.380

-. 040 Li
-16

DATA SET SYMBOL

(RNZ118) S

MACH

10 12 14 16

REFERENCE INFORMATION

SREF 1.3550 SQ.FT.
LREF 41.4360 INCHES
BREF 41,4360 INCHES
XHRP 31.1400 INCHES
YHRP 0.0000 INCHES
ZHRR 0.2250 INCHES
SCALE 1.5000 PERCNT
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i - ____ _____ ____ ___ - -- I___ ____ - -

.- ___ __ --- I__ ,- __

. _ . _I

-10 - 8

DATA SET SYHBOL CONFIGURATION DESCRIFTION
(RNZGS61 Q NSRDC-3110,MSFC/LMSC BOOS1
(RRNYIJ lo NSRDC-3110,MSFC/LMSC BOOS

-6 -4 -2 0 2 4 6 

SIDE SLIP ANGLE. BETA, DEGREES
INCICC CNCFOS INCICW

TER BICIFIWIVI 15.000 1.000 0.000
TER BICIFIWlVI 15.000 1.000 3.000

12 14 16

WNGFOS REFERENCE INFORMATION
2.000 SREF 1.3550 SQ.FT.
2.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XHRP 31.1400 INCHES
YMRF 0.0000 INCHES
ZMRF 0.2250 INCHES
SCALE 1.5000 PERCNT
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.15
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LL

LL-
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U
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-16 -14 -12
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U

Z -1.
W

-0.8

it

-0.4
.0..

-0.6 - -

-- o .4 e 1.4..t. _.. ..

-so - e -6 -4 -2 0 2 4

ANGLE OF
DATA SET SYMBOL CONFIG.URATION DESCRIFTION
(RN2089) Q NSRCC-311G,HSFC/LMSC BOOSTER B1CIFIWIVI
(RN2121) I NSRCC-3110,MSFC/LMSC BOOSTER BICIFIWlVI

: ATTACK. ALPHA, DEGREES
INCICC CNOPOS INCICW
3.000 2.000 0.000
3.OtO 20. OO 3.000

0.380

WNGPOS REFERENCE INFORMATION
2.000 SREF 1.3550 SC.FT.
2.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YHRF 0.0000 INCHES
ZMRP 0.2250 INCHES
SCALE 1.5000 PERCNT
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.30 o

.18

.16

.14

U

z
LLI

LL

LL
Li

uJ

Cr

-I

X

.12

.t0

.08

.06

.04

.02

-. 02 I

-. 04
-_04 . .. 

DATA SET SYMBOL
(RN2089)
(RNZ121) 

MACH

8 -6 -4 -2 0 2 4

ANGLE OF
CONFIGURATION DESCRIFTION
NSRDC-3110D.SFC/LMSC BOOSTER BICIFIWIVI
NSRfiC-3110,MSFC/LHSC BOOSTER BlClFlWlVI

6 8 10 12 14

ATTACK. ALPHA. DEGREES
INCICC CNDFOS INCIDW
3.000 2.000 0.00O
3.000 2.000 3.000

16

WNGFOS
2.000

0.380

REFERENCE INFORMATION
SREF 1.3550 SQ.FT.
LREF 41.4360 INCHES
BREF 41.4360 INCHES
XMRF 31.1400 INCHES
YMRP 0.0000 INCHES
ZMRF 0.2250 INCHES
SCALE 1.5000 PERCNT
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LMSC/MSFC BOOSTER STUDY, LONGITUDINAL CHARACTERISTICS, NSRDC 3110. BETA

-10
I

-8 -6 -4 - 2 0 2 4 6 8 10 12 14 16 18 20

= o

22 24 26

ANGLE OF ATTACK. ALPHA. DEGREES
CDATA SET SYHBOL

(RN2089) 
(RN2121)

HACH

CONFIGURATIOh CESCRIPTION

NSRDC-3110,NSFC/LHSC BOOSTER BIC1FIWlVI
NSRCC-3110,MSFC/LMSC BOOSTER BlCIFIWlVI

INCICC CNDFPOS INCIOW WNGPOS

3.000 2.000 0.000 2.000
3.000 2.000 3.000 2.000

0.360

REFERENCE INFORMATION

SREF 1.3550 SQ.FT.
LREF 41.4360 INCHES
BREF 41.4360 INCHES
XMRF 31.1400 INCHES
YHRF 0.0000 INCHES
ZHRP 0.2250 INCHES
SCALE 1.5000 PERCNT
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(_)

0.8
z

LI
- 0.6
LL
LL

U 0.4 _

LL

_j 0.2

0.0

-0.2

-0.4

-0.6 

CATA SET SYMBOL
(RN2089 )
(RN2121 I 2

HACH

CONFIGURATION DESCRIPTION
NSRDC-3110,MSFC/LMSC BOOSTEF
NSRDC-3110,MSFC/LMSC BOOSTEI

0.360

2 4 6 a 10 12 14 16 18 20 22 24 2Z

ANGLE OF ATTACK. ALPHA. DEGREES
INCICC CNCFOS INCICW WNGFOS REFERENCE INFORMATION

R BIC1FIWIVI 3.000 2.000 0.000 2.000 SREF 1.3550 SQ.FT.
R BICIFiWIVI 3.000 2.000 3.000 2.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YMRP 0.0000 INCHES
ZMRP 0.2250 - INCHES
SCALE 1.5000 FERCNT
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.75

.65

.60

.S I

C

LL

CD

Ix
O

.50

.45

.40

.55

.30

.25

.20

.15

.10

.05

L..0%

DATA SET SYMBOL
(RN20891 
{RN121J I

MA CH

- 4 - 2

CONFIGURATION DESCRIPTIC

NSRDC-311,MNSFC/LHSC BO(
NSRfiDC-3110,MSFC/LMSC 80B

0 2 4 6 6 10 12 14 16 18 20 22

ANGLE OF ATTACK, ALPHA. DEGREES
ON INCIDC CNOFOS INCIDW WNGPOS REFERENCE IN
)OSTER BICIFIWIVI 3.000 2.000 0.000 2.000 SREF 1.35
OSTER BlCIFIWIVI 3.000 2.000 3.000 2.000 LREF 41.43

0.380

-= 

24 26

4FORMATION
550 SQ.FT.
360 INCHES

BREF 41.4350 ·INCHES
XMHRF 31.14D0 INCHES
YHRF 0.0000 INCHES
ZHRF 0.2250 INCHES
SCALE 1.5000 PERCNT
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LMSC/MSFC BOOS'

7
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-~~ _ t _ tt ,, 
- 6 _

-10 - 8

DATA SET SYMBOL

(RN2089)
( RN2 121 ) 

MACH

-6 -4 -2 0

CONFIGURATIOCN OESCRIPTION

2 4 6

ANGLE OF ATTACK

NSRDC-3110,MSFCXLMSC BOOSTER BlClFIWIVI
NSRCC-311G,MSFC/LMSC BOOSTER BICIFI WIVI

0.380

8 10 12 14 16 18 2

., ALPHA, DEGREES
INCIDC CNCFOS I NCIDW WNGPOS REFI

3.000 2.000 0.000 2.000 SREF
3.000 Z.000 3.000 2.000 LREF

BREF
XMRF
YMRP
ZMRP
SCALE

20 22 24

ERENCE INFORMATION

I .3550
41.4360
41.4360
31.1400

0.0000
0.2250
1.5000

SQ.FT;
INCHES
INCHES
INCHES
INCHES
INCHES
FERCNT
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m

I-

U .o.o

z

.05

LL
LL
L, .030

0

Ld

< . .

w

.ozo

X

c
m .015

m

.010

.005

.000

CATA SET SYMBOL
(RNZSI 9

MACH

CONFIGURATION DESCRIFTION
NSRDC-3110.MSFC/LMSC BOOSTEI
NSRCC-3110,MSFC/LHSC BOOSTER

0.380

LONGITUDINAL CHARACTERISTICS. NSRDC 31

Z 4 6 B 10 12 14 16 18 20 22 24 ZE

ANGLE OF ATTACK. ALPHA. DEGREES
INCIDC CNDFOS INCICW WNGFOS REFERENCE INFORHATION

R BIC1FIWI¥V 3.000 2.000 0.000 2.0Do SREF 1.3550 SQ.FT.
R B1CIF1WIVI 3.000 2.000 3.000 2.000 LREF 41 .4360 INCHES

BEEF 41.4360 INCHES
XHRF 31 .1400 INCHES
YNRP 0.0000 INCHES
ZNRF 0.2250 INCHES
SCALE 1.5000 PERCNT
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.20

.15

.10

-j
U

z
Ld

LL
LL

z
Ld

0CD

Z

U
1-

a-

.05

.00

-. 05

-. 10

-. 15

-. 20 6
-0.6

CATA SET SYMBOL

.RNZD89, R
(RN2%21 )

NACH

-0.4 -0.2 0.0 0.2 0.4

LIFT
CONFIGURATION DESCRIFTION
NSRDC-3110,MSFC/LMSC BOOSTER BICIFIWlVI
NSRDC-3110,MSFC/LMSC BOOSTER BICIF WlVI

I $ ~ . i w W l w i ! I l w l ~ l E l I l r~

b~~~~ ~~~~~~~~~~~~~~~~~~ --

- l~~~~~~~~~~~~~~~~~~~~~~

0.6 0.8 1.0 i.;

COEFFICIENT, CL
INCICC CNDPOS INCICW
3.000 2.000 0.000
3.000 2.000 3.000

2

o.3e0

1.4 1.6 1.6 2.0

WNSPOS REFERENCE INFORMATION
2.000 SREF 1.3550 SQ.FT.
2.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRF 31.1400 INCHES
YHRF 0.0000 INCHES
ZMRF 0.2250 INCHES
SCALE 1.5000 PERCNT
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.0S

.or

.06

.05

)-
o0
0
m

-J
m
U

t--
z

u

LL
LL

0
U

zZ
I.

CD
Z

-j
-A

Cy-

.04

.03

.02

.01

.02

-. 01

- .02

-. 04

-. 05

-. 06

-. 07

_ _ ., i .....

==== = = = == = r = ===~~~~~~~

-. 08
-16 -1

CDATA SET SYMBOL
IRN209G ) R
(RNZ1 22)

MACH

14 -12 -10 - 6

SIDE
CONFIGURATION CESCRIPTION
NSRDC-3110,NSFC/LMSC BOOS T ER BICIFI
NSRCC-3:GI0MSFC/LMSC BOOSTER BICIF1

4 -2 0 2 4 6

SLIP ANGLE, BETA, DEGREES
INCICC CNDFOS INCICW WNGP(

WIVI 3.000 2.000 0.000 2.01
WIV1 3.000 2.000 3.000 2.01

0.379

o10 it 14 16

OS REFERENCE INFORMATION
OD SREF 1.3550 SQ.FT.
i00 LREF 41 .4360 INCHES

BREF 41.436D0 INCHES
XHRF 31.1400 INCHES
YMRF 0.0000 INCHES
ZRF . 225 0 INCHES
SCALE 1 .5000 PERCNT
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.040
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-. 040 ' 
-16

CATA SET SYMBOL
(RN2S90)
t RNZI 22)

MACH

-14 -12 -10 -6 -4 -

SIDE SLIP
CONFIGURATION DESCRIPTION
NSRDC-3110,MSFC/LMSC BOOSTER BClFIW1VI
NSRDC-311 ,MSFC/LMSC BOOSTER BICIFI WI V

- 2 0 2 4 6

ANGLE. BETA, DEGREES
INCICC CNDPFOS INCICW
3.000 .O000 0.000
3.000 2. 000 3.000

WNGPOS
2.000
2. 00

0.1379

I0 12 14 16

REFEPENCE INFORMATION
SREF
LREF
BREF
XMRF
YMRP
ZMRF
SCALE

1.3550
41.4360
41.4360
31.1400
0.0000
0.2250
1.5000

SQ.FT.
INCHES
INCHES
INCHES
INCHES
INCHES
FERCNT
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.sB

z
Ld

()

LL
LL

ULd

-i

-A

-16 -14 -12 -10 - 8 - 6 - 4 - 2 0 2 4 6

SIDE SLIP ANGLE. BETA. DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION INCIDC CNDPOS INCICW
(RN2G90) Q NSRCC-311 D,MSC/LMSC BOOSTER BICFl Wl V 3.000 2.000 0.000
(RN21ZZ) ?NSRCC-3110,M3FC/LMSC BOOSTER BICIFIWiVI 3.000 2.000 3.000

MACH 0.379

NSRDC 3110., ALPHA = 0 DEGREES

WNGPOS REFERENCE INFORMATION
2.000 .SREF 1.3550 SQ.FT.
2.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRF 31.1400 INCHES
YMRP 0.0000 INCHES
ZMRP 0.2250 INCHES
SCALE 1.5000 PERCNT
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·.0 o

I.0

1.6

1.4

1.2

1.0

0.8

0.6

0.4

0.2

0.0

-0.2

-0.4

-0.6

-10 -

DATA SET SYMBOL
IRN2093) 
(RNZIZ5 )

HACH

S - 6 -4 -2 2 4

ANGLE OF
CONFIGURATION CESCRIFTION

NSDRC-3110HMSFC/LMSC BOOSTER BIClFIWlVl
NSRCC-3110 MSFC/LMSC BOOSTER BlCIFI W V

6 8 10 12 14

ATTACK. ALPHA, DEGREES
INCICC CNDFOS INCIDW

15.000 2.000 0.000
15.000 2.000 3.000

0.381

'_ ;; _ _ _ _ _ _ _ __ __ . _ _; _. _ _ i . . _ .I _ _ _ _ _ _~ _ . . . . .~ II I ...T r I IJ

I--- 

-- --- -y
b - : - /J _ i

^ - -- - / / X~~~~~~~~~~~~~~,

xJ~z 

_ ---- -----

- ~ 1-J 
I I T 7 I I + _~~~

16 18 20 2z 24 26

WNGPOS REFERENCE INFORMATION
2.000 SREF 1.3550 SQ.FT.
2.000 LREF 41.4360 INCHES

BREF. 41.4360 INCHES
XMRP 31.1400 INCHES
YMRP 0.0000 INCHES
ZHRP 0.2250 INCHES
SCALE 1.5000 PERCNT
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.20

.1*

.16

.14

.S.

Z

.10

.LL
LL

O .08
Uw

U
tLL
L.)

0 .06
LL

IC

.04
X

.02 

.00

-. 02 

- .04
-10 -

CATA SET SYMBOL
1RN2093)
CRN2S25 )

MA CH

STUDY, LONGITUDINAL CHARACTERISTICS.

ANGLE OF ATTACK, ALPHA, DEGREES
CONFIGURATION DESCRIPTION INCIDC CNCFOS INCICW WNGFOS REFERENCE INFORMATION
NSDRC-3110,MSFC/LMSC BOOSTER BICIFIWlVI 15.000 2.000 0.000 2.000 SREF I.3550 SQ.FT.
NSRDC-31101,MSFC/LMSC BOOSTER BICIFIWIVI 1.G000 2.000 3.000 2.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YMRP 0.0000 INCHES
ZMRP 0.2Z50 INCHES
SCALE 1.5000 PERCNT

0.361
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f, LONGITUDINAL CHARACTERISTICS, NSRDC 31

-. 15

-. 20

CATA SET SYMBOL
(RN2093 )
(RNK2125 )

MACH

ANGLE OF ATTACK. ALPHA, DEGREES
CONFIGURATION DESCRIFTION INCICC CNDFOS INCICW
NSDRC-3110 NSFC/LMSC BOOSTER B1CIFIWV1V 15.000 2.000 O.Do00
NSRCC-3110,MSFC/LMSC BOOSTER BICIFIWIVI 15.000 2.000 3.000

0.381

WNGPOS REFERENCE INFORMATION
2.000 SREF 1.3550 SQ.FT.
2.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YMRF 0.0000 INCHES
ZMRP D.2250 INCHES
SCALE 1.5000 FERCNT
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LMSC/MSFC BOOSTER STUDY, LONGITUDINAL CHARACTERISTICS, NSRDC 3110. BETA = 0

10 - 8 -6 -4 - 2 0 2 4 6 8 10

• 11 ~1 ~ll v- ffi w-f ww v w - fl ! ~ W E Ii 6 6 6 ~ 

- i 

_ _7/ _ r7 ___

_ -7/ ___.

16 is 2012 14

DATA SET SYMBOL
(RN2093),
1RN21i25) 

MACH

ANGLE OF ATTACK. ALPHA. DEGREES
CONFIGURATION CESCRIFTION INCIDC CNOPOS INCIDW WNCFOS REFERENCE INFORMATION
NSCRC-3110. SFC/LMSC BOOSTER BICIFWIVI 15.000. 2.000 0.000 2.000 SREF 1.3550 SQ.FT.
NSRDC-3110.HSFC/LNSC BOOSTER BICIFlWIVI 15.000 2.000 3.000 2.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XHRP 31.1400 INCHES
YMRF 0.0000 INCHES
ZHRF 0.2Z50 INCHES
SCALE 1.5000 PERCNT

0PAGE 181
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,LMSC/MSFC BOOSTER STUDY. LONGITUDINAL CHARACTERISTICS, NSRDC 3110. BETA = 0
1-r--r-- �-r-r.m ,.... -r -r .. - -r-rr ,-r

I~~~~~~~~~~~~~~~~~~~~~

~~~~~- .----- I - _

// /

,, __, , ,, 

8 -6 - 4 -2 0 2 4 6 10 12 16 18 22 24 26

ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYHBOL

RNe G932 

MACH

CONFIGURATION DESCRIFTION
NSDRC-3110,MSFC/LMSC BOOSTER BICIFIWlVI
NSROC-3110 MSFC/LMSC BOOSTER BiCIFIWIVI

INCIDC CNDFOS INCIDW
15.000 2.000 0.000
15.000 2.000 3.000

0.381

WNGFOS REFERENCE INFORMATION
2.000 SREF 1.3550 SQ.FT.
2.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRF 31.1400 INCHES
YMRP 0.0000 INCHES
ZMRP 0.2250 INCHES
SCALE 1.5000 FERCNT
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! ''' t ''
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_.u . L__.. . ........

I
-6 -4 -2 0 2 4 6

ANGLE OF ATTACI
DATA SET SYHMOL CONFIGURATION DESCRIPTION
(RN2093) Q NSORC-3110.HSFC/LNSC BOOSTER BICIFIWIVI
(RNZZ15) NSROC-311O HSFC/LMSC BOOSTER BICIFIWIVI

MACH

B 10 12 14

K. ALPHA, DEGREES
INCICC CNDPOS INCIDW
15.00O 2.000 0o.00
15.0D 2.000 3..000

0.381

16 18 20 22 24 26

WNGFOS REFERENCE INFORMATION
2.000 SREF 1.3550 SQ.FT.
2.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRF 31.1400 INCHES
YHRP 0.0000 INCHES
ZHRP 0.2250 INCHES
SCALE 1.5000 PERCNT
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.060

.D05

m
.040 

I-
Z

LL

L .o35
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LL.

.020
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-. - - --6 -4 -2 0 Z 4

ANGLE OF
DATA SET SYMBOL CONFIGURATION CESCRIFTION
(RNZO93) n NSDRC-3110 HSFC/LHSC BOOSTER BICIFIWIV1
(RN21Z251 NSRDC-3110 HSFC/LMSC BOOSTER BICIFIWlVI

MACH 0.381

6 8 10 12 14 16 18 20 22 24 26

ATTACK. ALPHA, DEGREES
INCICC CNCPOS INCIDW WNGFOS REFERENCE INFORMATION
15.000 2.000DD 0.00 2.000 SREF 1.5550 S$.FT.
15.000 2.000 3.0D0 2.000 LREF 41.4360 INCHES

BAEF 41.4360 INCHES
XMRP 31.1400 INCHES
YHRP 0.0000 INCHES
ZMRP 0.2250 INCHES
SCALE 1.5000 PERCNT
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.00

-. S05

-. 10

.15

-.20 6
-0.6

DATA SET SYMBOL
( RN2039 )

MACH

LIFT COEFFICIENT, CL
CONFIGURATIO CDESCRIPTION INCICC CNDFOS INCIDW WNGFOS REFERENCE INFORMATION

NSORC-3110,MSFC/LMSC BOOSTER B1CIFIWIV 15.000 2.00G 0.000 2.000 SREF 1.3550 SG.FT.
NSRCC-310,;HSFC/LMSC BOOSTER BICIFIWIVI 15.000 2.000 3.000 2.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRF 31.1400 INCHES
YMRP 0.0000 INCHES
ZMRF 0.2250 INCHES
SCALE 1.5000 PERCNT
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LMSC/MSFC BOOSTER STUDY, LATERAL CHARACTERISTICS. NSRDC 3110. ALPHA = 0 DEGREES
.oS

.07

.05

.04

.03

.02

.ol.01

-. 01

-. 02

-. 03

-. 04

-. 05

-. 06

-. 07

-.08 _s
-i6 -14

CATA SET SYMBOL
RN2094 )

(RNZI 26, 

MACH

-12

i ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~

i

I

, i~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-

_ _ _ _ _. _ _ _ _ _ __ _ _ __ _ __ _ . . r . .,

====-= =- = = = === =-~i ,

i U ------- 

-lo

CONFIGURATION DESCRIPTION
NSRDC-3110,MSFC/LMSC BOOSTER BICIFIWIVI
NSRCC-3110,MSFC/LMSC BOOSTER BICIFIWIVI

0.381

6 -4 - 2 0 2 4 6

SIDE SLIP ANGLE. BETA, DEGREES
a 10 12 14 16

INCIDC CNDPOS INCIDW WNGPOS REFERENCE INFORMATION
15.000 2.00D 0.000 2.0GO SREF 1.3550 SQ.FT.
15.000 2 . 000 2. .000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XNRP 31.1400 INCHES
YHRP 0.0000 INCHES
ZNRF 0.2250 INCHES
SCALE 1.5000 PERCNT
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LMSC/MSFC BOOSTER STUDY, LATERAL CHARACTERISTICS, NSRDC 3110. ALPHA = 0 DEGREES
'''~II el I l i'l i l ''l E~''' '''l Il ... TTT Ill. ... ' T

~111111! 

_~~~~~~~~~~~~ ~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ _,, _, 

_ _ ~ ... ....

I I
-14 -12 -10 - 8 - 6 - 4 - 2 0 2 4 6 8 10 12 14 16

SIDE SLIP ANGLE,. BETA. DEGREES
DATA SET SYMBOL CONFIGURATION CESCRIPTION INCIDC CNDPOS INCICW
(RN2094) NSRDC-3110,MSFC/LMSC BOOSTER BICF WUI V 15.000 2.000 0.000
tRN2f26) NSRDC-3110.MSFC/LMSC BOOSTER BSlCFIWIVI 15.000 2.000 3.000

MACH 0.381

WNGPCS REFERENCE INFORMATION
2.000 SREF 1.3550 SQ.FT.
Z.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YMRP 0.0000 INCHES
ZHRP 0.2250 INCHES
SCALE 1.5000 PERCNT
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LMSC/MSFC
.S i r

.20

.15

>-

U

Z
LLIJ

U

LL
LL
Ld

U-

U
0

L-

J

-1

.10

.05

.00

-. 05

-. 10

-. 15

-. 20 -

-. 25 - ' .
-16 --1

DATA SET SYNBOL

(RN2094)
(RN2I26 

MACH

CONFIGURATION DESCRIPTION

NSRCC-3110,MSFC/LMSC BOOST
NSRCC-3110,MSFC/LMSC BOOST

0.381

CHARACTERISTICS. NSRDC 3110. ALPHA = 0

-6 -4 -2 0 2 4 6 6

SIDE SLIP ANGLE. BETA, DEGREES
INCIDC CNCPOS INCICW WNGFOS

TER BIC1IFIlVl 15.000 2.000 0.000 2.0 D0
TER BlCIFIWIVI 15.000 2.000 3.000 2.000

REFERENCE INFORHATION

SREF 1.3550 SQ.FT.
LREF 41.4360 INCHES
BREF 41.4350 INCHES
XMRF 31.1400 INCHES
YMRF 0.000O INCHES
ZMRF 0.2250 INCHES
SCALE 1.5000 FERCNT
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3.0

1.6

1.0

1.4

z

C-z

U

LL

LLU
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LLJ
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1.2
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0.8

0.6

0.4

0.2

0.0

-0.2

-0.4

-0.6

-0.8 -
-1o -8

DATA SET SYMH0L
(RN2/9 ) Q
( RN21 Es ) '

MACH

I-1
-6 -4 - 2 0 2 4 6 8 10 12 14 16

ANGLE OF ATTACK, ALPHA, DEGREES
CONFIGURATION CESCRIPTION
NSRDC-3110,HSFC/LMSC BOOSTER B1CIFIWIV2D1
NSRDC-3110,MSFC/LMSC BOOSTER BIClFlW1VZDI

INCIDC CNCFOS INCICW WNGPOS
3.000 1.000 0.000 1 .00
3.000 1.D00 3.000 1.OD0

0.380

18

0

22 24 26

REFERENCE INFORMATION
SREF 1.3550 SQ.FT.
LREF 41.4360 INCHES
BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YHRP 0.0000 INCHES
ZMRF 0.2250 INCHES
SCALE 1.5000 PERCNT
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LMSC/MSFC RBflSTFR STUDYI. I NGITIInlNAi CHARACTFRISTICS, NSRDC 3110. BETA -o
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IO0 -8 -6 -~4 -Z 0 2 4 6 e 0o 12 14 6 18 20 22 24 Z6

131. a 8 10 12 14 16 t 0 22 2d ZG

DATA SET SrHBOL
(RN21 29) 
(RN2 61 )

CONFCGURATION DESCRIPTION
NSRDC-3110,NSFC/LMSC BOOSTER
NSRCC-3110,HSFC/LHSC BOOSTER

ANGLE OF ATTACK, ALPHA. DEGREES
INCIDC CNDFOS INCICW

R B CIFlW V2D1 3.000 1.000 0.000
R B CF1 WlV2C1 3.000 1.000 3.D00

MACH 0.380

WNGFOS REFERENCE INFORMATION
1.000 SREF 1.3550 SQ.FT.
1. 00 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YMRP 0.0000 INCHES
ZMRP 0.2250 INCHES
SCALE 1.5000 PERCNT
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LMSC/MSFC BOOSTER STUDY, LONGITUDINAL CHARACTERISTICS, NSRDC 3110. BETA

.s5
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-. 2o0 -8 -6 -4 -2-So -ea - 6 - 4 - 2 0 2.

ANGLE OF
CATA SET SYMBIOL CONFI GURA TI ON DESCRIPTION
(RN2129) NSROC-3110,MSFC/LMSC BOOSTER BlClF1lWlVZI
(RN2161) 1 NSRDC-3110MNSFC/LMSC BOOSTER BICIFIWIV2CI

A CH 0. 380

6 8 10 112 14

ATTACK, ALPHA, DEGREES

16 18 20 22 24 26

INCIDC CNDPOS INCICW WNCPOS fEFERENCE INFORMATION
3.000 1.000 0.000 1.000 SREF 1.3550 SQ.FT.
3.000 1.000 3.000 1.000 LREF 41.4360 INCHES

fREF 41.4350 INCHES
XMRP 31.1400 INCHES
YNRP 0.0000 INCHES
ZHRP 0.Z250 INCHES
SCALE 1.5000 PERCNT
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LMSC/MSFC BOOSTER STUDY, LONGITUDINAL CHARACTERISTICS. NSRDC 3110. BETA 0

-- ___ ___I 

-- X ._ _ ,._ _ _ v _ _~~~~~~~V

; ______ S _/

__ __ __ _ . / // /~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~,

.- _._ 0/._,
__~ __I ;7- 

10 12 14 16 18 20 22

ANGLE OF ATTACK, ALPHA, DEGREES
DATA SET SYMBOL
(RN21291Q
(RN2161 ) 

MACH

CONFIGURATION CESCRIFTION
NSRDC-311,MHSFC/LNSC BOOSTER 01CIFIWIV2D1
NSRCC-3110,MSFC/LMSC BOOSTER BICIFIWIV2DI

INCICC CNDPOS INCIDW
3.000 I.OD0 0.000
3.00D 1.000 3.00O

0.380

WNGPFOS REFERENCE INFORMATION
1.000 SREF 1.3550 S. FT.
1 .G00 LREF 41 .4360 INCHES

BREF 41.4360 INCHES
XHRP 31 .1400 INCHES
YHRP 0.0000 INCHES
ZHRP 0.2Z50 INCHES
SCALE 1.5000 FERCNT

PAGE 1489

1..

1.6

1.4

1.2

1.0

-J

I-
ZW

L-)

LL
LL
LL

LI.

0.8

0.6

0.4

0.0

-0.2

-0.4

-1! 0n - - 6 - 2 0 4 a 24 26

I. o



LMSC/HSFC BOOSTER STUDY, LONGITUDINAL CHARACTERISTICS, NSRDC 3110. BETA

- 6 4 -
I
C 2 4 6 4 10 12 14 16 i8

ANJI I (1F ATTACK. A P-IA. nFrElFRCE

DATA SET SYMBOL
tRN21 29 )
(RN2161 ) 

MACH

CONFIGURATION CESCRIPTION
NSROCC-3110,MSFC/LMSC BOOSTER BICIF1WIVZD1
NSROC-3110MSFC/LMSC BOOSTER BC1FIWI.V2CI

0.380

INCIDC CNCFPOS INCIDW WNGFOS REFERENCE INFORMATION
3.00o 1.000 0.000 1.000 SREF 1.3550 SQ.FT.
3.000 1.000 3.000 1.000 LREF 41.4360 INCHES

BEEF 41.4360 INCHES
XMRP 31.1400 INCHES
TNRP 0.OO0D INCHES
ZMRP 0.2250 INCHES
SCALE 1.5000 FERCNT
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DATA SET SYMBOL
(RN2129)
( RN21 61 ) 

MACH'

ANGLE OF ATTACK, ALPHA, DEGREES
CONFIGURATION DESCRIPTION INCIDC CNDPOS INCICW WNGPOS

NSRCC-3110,HSFC/LMSC BOOSTER BICIFIWIV2IC 3.000 t1.00 0.000 1.000
NSRCC-3110,MSFC/LMSC BOOSTER BICIFlWIVZCI .000D 1.00O 3.000 1.000

0.380

REFERENCE INFORMATION
SREF 1.3550 SQ.FT.
LREF 41.4360 INCHES
BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YMRP 0.0000 INCHES
ZMRP 0.2250 INCHES
SCALE 1.5000 PERCNT
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- -6 -4 - 2 0 2 4 6 . 10o 12 14

ANGLE OF ATTACK. ALPHA, DEGREES
CATA SET SYMBOL CONFIGURATION DESCRIFTION
(RN2129 J Q NSRDC-3110 MOSFC/LMSC BOOSTER BlCIFWl VZDI
IRN216t)1 1 NSRDC-3110.MSFC/LMSC BOOSTER BICIFlWtIVDI

MACH 0.380

16 18

I 0. BETA = 0

20 22 24 26

INCICC CNFPOS INCIDW WNGFCS REFERENCE INFORMATION
3.000 1.000 0.000 IGO SREF 1.3550 SQ.FT.
3.000 1.000 3.000 1.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRF 31.1400 INCHES
YMRP 0.0000 INCHES
ZMRP 0.2250 INCHES
SCALE 1.5000 PERCNT
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DATA SET SYNBOL
IRN2129)
(RNZ16I)

MACH

_ l l l lw * W l ! l l l '~i ff ! 'T1 1 i l l ! 1 1 i l l i l l ! 1 ! t l ~' l l ! g B w B w I'l w

.r~ -r-s-r- - ~ - ~ -r-r-~ 1T~ 7

-0.4 -0.2 0.0 0.2 0.4 0.6 0.8 1.0

LIFT COEFFICIENT, CL
CONFIGURATION DESCRIPTION INCICC CNOFOS
NSRCC-311.,MSFC/LMSC BOOSTER B1CIFIWIV20D 3.000 1.000
NSRCC-3110,MSFC/LMSC BOOSTER BlClFIWIVZD1 3.000 .D000

0.380

1.2 1.4 1.6 1.8 2.0

INCIDW WNGPOS REFERENCE INFORMATION
0.000 1.000 SREF 1.3550 SQ.FT.
3.000 -I.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRF 31.1400 INCHES
YMRF 0.0000 INCHES
ZMRP 0.2250 INCHES
SCALE 1.5000 PERCNT
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LHSC/MSFC BOOSTER STUDY, LATERAL CHARACTERISTICS, NSRDC 3110. ALPHA =0 DEGREES
.0o
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CATA SET SYMBOL
IRN2130)
(RNZI 62) 

MACH

-12 -10 - -
I

6 -'4 - 2 0 2 4 6

SIDE SLIP ANGLE, BETA, DEGREES
CONFIGURATION DESCRIFTION
NSROC-3110,HSFC/LMSC BOOSTER BIClFIWIVZCI
NSRCC-3110,HSFC/LMSC BOOSTER BICIFIWIV2DI

8

INCICC CNCFOS INCIDW WNGPOS
3.000 1.0O0 0.000 1.000
3.000 1.000 3.000 1.000

0.380

10 4 16

REFERENCE INFORMATION
SREF 1.3550 SQ.FT.
LREF 41.4360 INCHES
DREF 41.4360 INCHES
XHRP 31.1400 INCHES
YHRF 0.0000 INCHES
ZMRF D.2250 INCHES
SCALE 1.5000 FERCNT
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LMSC/MSFC BOOSTER STUDY. LATERAL CHARACTERISTICS, NSRDC 3110, ALPHA = 0 DEGREES
%1 i-~! ll II I1 !1 II I"1 !1 l l I 1 l I

>--~~~~~~~~~~~~~~~~~~~~~~~~I I

I
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[
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i
F --- 

-14 -12 -10 - 8

CONFIGURATION DESCRIFTION

-6 -4 -2 0 2 4 6

SIDE SLIP ANGLE. BETA. DEGREES

NSRCC-3110,MSFC/LMSC BOOSTER BICIFIWlV2OS
NSRDC-3110,MSFC/LMSC BOOSTER BlCIFIWlV2DC

0.360

- .040 --
-16

CATA SET SYMBOL
I RN I30) .
I RNZI 62)

MACH

8 10 12 14 16

INCICC CNCFOS INCICW WNGFOS REFERENCE INFORMATION
3.000 1.000 0.000 1.000 SREF 1.3550 SQ.FT.
3.000 1.000 3.000 1.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRF 31.1400 INCHES
YMRP 0.0000 INCHES
ZMRF 0.2250 INCHES
SCALE 1.5000 PERCNT
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LMSC/MSFC BOOSTER STUDY, LATEI
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* -16 -14 -IZ -10 - a - 6

CATA SET SYMBOL CONFIGURATION CESCRIFTION
CRNZ130O) NSRCC-3110,HSFC/LHSC BOOSTE
(RN2162) NSRDC-311,NMSFC/LMSC BOOSTE

MACH 0.380

SIOE SLIP ANGLE. BETA, DEGREES
INCIDC CNCPOS INCIOW WNGPFOS REFERENCE INFORMATION

R BDICIFIWlV2OI 3.000 t.OOO 0.000 I.000 SREF 1.3550 SQ.FT.
R BiCIFIWIV2DI 3.D000 .D00 3.000 1.D00 LREF 41.4360 INCHES

3REF 41.4360 INCHES
XMRP 31.1400 INCHES
YMRP 0.0000 INCHES
ZMRF O.2250 INCHES
SCALE 1.5000 PERCNT
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LMSC/MSFC BOOSTER STUDY, LONGITUDINAL CHARACTERISTICS. NSRDC 3110. BETA = 0

- 6 -4 - 2 a 4 6 8 10 12 14 16

ANGLE OF ATTACK. ALPHA. DEGREES
18 20 22

DATA SET SYMBOL CONFIGURATION CESCRIPTION
(RN2133) NSRCC-31s0,MSFC/LMSC BOOSTER BICIFIWIVZDI
(RN2i65) £ NSRDC-3110,NSFC/LMSC BOOSTER BICIFIWIVZOI

MACH

INCIDC CNDFOS INCIDW WNGFOS
15.000 1.000 0.000 1.000
15.000 1.000 3.DO0 O1.00

0. 31

REFERENCE INFORMATION
SREF 1.3550 SQ.FT.
LREF 41.4360 INCHES
BREF 41.4360 INCHES
XHRP 31.1400 INCHES
YMRP 0.0000 INCHES
ZMRP 0.2250 INCHES
SCALE 1.5000 PERCNT
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L&J

U

LL.
LL.

LL

.04
X

.02

.00

-10 - 8 - 6 - 4 - 2 0 2 4

ANGLE OF i
CATA SET SYMBOL CONFIG URATION DESCRIFTION

RNHI233 ) NSRDC-3110,MSFC/LMSC BOOSTER BICIFIWIV2D1
(RN2165 ) a NSRCC-3110.MSFC/LHSC BOOSTER BICIFIWIV2DI

MACH

ATTACK, ALPHA, DEGREES
INCIDC CNDFOS INCIDW

15.000 1.000 0.000
15.000 1.000 3.000

0.381

WNGFOS REFERENCE INFORMATION

1.000 SREF 1.3550 SQ.FT.
1.000 LREF 41 .4360 INCHES

BREF 41.4360 INCHES
XHRP 31.1400 INCHES
YMRP - 0.0000 INCHES
ZMRP O. 2250 INCHES
SCALE 1.5000 - PERCNT
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STUDY. LONGITUDINAL I

CATA SET SYM8OL CONFIGURATION CESCRIFTION
CRN2133) NSRCC-311,MHSFC/LMSC BOOSTE
(RN21651) NSRCC-3110,MSFC/LMSC BOOSTE

MACH

ANGLE OF ATTACK, ALPHA. DEGREES
INCICC CNDFOS INCIDW

R BICIFI WI V201 15.000 1.000 0.00 
R BICIFIWIIV2DI 15.0 OD 1 .uO 3.000

0.381

WNGFOS REFERENCE INFORMATION
1.000 SREF 1.3550 SQ.FT.
1.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XHRF 31.1400 INCHES
YMRFP 0.0000 INCHES
ZMRP 0.2250 INCHES
SCALE 1.5000 PERCNT
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LMSC/MSFC BOOSTER STUDY. LONGITUDINAL CHARACTERISTICS. NSRDC 3110. BETA :0
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6 - 4 4 10 12 14 16 18 20 22 24 26

DATA SET SYMBOL
(RN2133)
RNZ1651 

MACH

ANGLE OF ATTACK, ALPHA, DEGREES
CONFIGURATION DESCRIPTION INCIDC CNCFOS INCICW
NSRDC-3110,HSFC/LMSC BOOSTER BlCIFIWlV2C1 , 15.000 1.000 0.000
NSRCC-3110I MSFC/LMSC BOOSTER B1CIFIWIV201 15.00D 1.000 3 .0G0

O. 38

WNFPOS REFERENCE INFORMATION
1.000 SREF 1.3550 SQ.FT.
1.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XNRP 31.1400 INCHES
YMRP 0.0000 INCHES
ZMRF 0.Z250 INCHES
SCALE 1.5000 PERCNT
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LMSC/MSFC BOOSTER S1
.00

.o0

.50

.50

.45

.40

.30

.25

EUDY, LONGITUDINAL CHARACTERISTICS, NSRDC 3110, BETA = 0

.00 .. I ... 
-10 - - 6 -4 -2 0 2 4 8 10

,_ ,,'___ 

~~~~~~~~~~~~~~~~~~~~~' _' " 

_ __ _ _ ___ 79 7 _-~~~~~~~~~~~~~~~~

12 14 20 22 24 26

ANGLE OF ATTACK. ALPHA, DEGREES
DATA SET SYMDOL
(RN2 33)
( RN21 65) 

MACH

CONFIGURATION CESCRIFTION
NSRDC-3110MHSFC/LMSC BOOSTER BICIFIWlV2DI
NSRDC-311 ,MSFC/LMSC BOOSTER BICIFlWlV2DI

INCICC CNCFOS INCIDW WNGPFOS
15.000 1.o000
15.000 1.000

0.381

0.000 1.000 SREF
3.000 1.000 LREF

BREF
XMRF
YHRF
ZHRF
SCALE

REFERENCE INFORMATION
1.3550

41.4360
41.4360
31.1400
0.0000
0.2250
1.5000

SQ.FT.
INCHES
INCHES
INCHES
INCHES
INCHES
PERCNT

PAGE 1501

0
U

I--
zZ
W

C-)

U

LL

LLLLI
W

U

0<C

ir_
O

.. 20

.15

.10

.05



LMSC/MSFC BOOSTER STUDY. LONGITUDINAL CHARACTERISTICS. NSRDC 3110o BETA = 0
i ' ' w ~' wi g . ~ w '_ _ __ _ _ _ _ _ , _' w I · _ _ II t i. i _ _ _~ _ __ T r

: :~~~~~~~~

--- H< -- --I

·/- 

_ _ a/ _ > < < _"."_ 

, . . . _ _

2 0 4 6 12 14

ANGLE OF ATTACK, ALPHA. DEGREES
DATA SET SYMBOL
(RN2133)
( RN2 65

MA CH

CONFIGURATION DCESCRIPTION
NSRCC-3110,MSFC/LNSC BOOSTER B1ClFlWlVI21
NSRDC-3110,NSFC/LMSC BOOSTER BCFlFlWlVCDI

INCICC CNCPOS
15 .0010 1.000
15.000 1.0DO

INCIDW

0.000
3.000

0.381

16 18 20 22 24 26

WNGPOS REFERENCE INFORMATION
1.000 SREF 1.3550 SG.FT.
1.000 LREF 41.4360 INCHES

aREF 41.4360 INCHES
XHRF 31.1400 INCHES
YMRP 0.0000 INCHES
ZHRP 0.Z250 INCHES
SCALE 1.5000 PFERCNT
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LMSC/MSFC BOOSTER STUDY, LONGITUDINAL CHARACTERISTICS. NSRDC 31
.060

.055

.050

.040

.0355

.030

.025

.020

.015

.010

.005

10. BETA = 0

-- " 1

- I~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

,., ,, - --

.000 3
-10 2 4 6 a8 10 12 14

ANGLE OF ATTACK. ALPHA. DEGREES
16 18 24 26

CATA SET SYMBOL

(RNZ133)
(RNZI 65)

MA CH

CONFIGURATION DESCRIPTION

NSRDC-3110,MSFC/LMSC BOOSTER B1CIFIW1V2DI
NSRCC-3110.,SFC/LMSC BOOSTER B1CIFIWIV2DI

INCIDC CNOFOS
15.000 1.000
15.000 1.000

INCIDW

0.000
3.000

0.381

WNGFOS REFERENCE INFORMATION

I.000 SREF 1,.3550 SG.FT.
1.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YMRP 0.0000 INCHES
ZMRP O.2Z5a INCHES
SCALE 1.5000 PERCNT
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.o0

.15
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u

* .05
FI-
z

u

LL
LL .00

z
L:

-.5

DATA SET SYMBOL

(RN2133)
(RN2165)

MACH

.4

LIF
CONFIGURATION DESCRIPTION

NSRDC-3110,MSFC/LMSC BOOSTER BICIFlWlVZDI
NSROC-3110i.SFC/LMSC BOOSTER B1CIFIWIV2DI

0.381

0.6 0.8 .0

T COEFFICIENT, CL
INCICC CNCPOS
15.000- 1.000
15.0D00 1.000

INCIDW WNGFOS - REFERENCE INFORMATION
0.000 1.000 SREF 1.3550 SQ.FT.
3.000 1 .00 LREF 41.4360 INCHES

DREF 41.4360 INCHES
XMRPF 31.1400 INCHES
YMRF 0.0000 INCHES

. ZMRP 0.2250 INCHES
SCALE 1.5000 PERCNT
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LMSC/MSFC BOOSTER STUDY, LATERAL CHARACTERISTICS, NSRDC 3110, ALPHA = 0 DEGREES
__;. _~ _[ __ ., _._. .wf .[ _.! ; ;- _ ________w tW I[ I[ .[ .l Ell

I~~~~~~~~~~~~~~~~~~~~~

i i~~~~~~~~~~~~~~~~~

_ _ _ _ : _ _~~~~~~

i ,i 
Tt

-12 -10 - -6 -4 -2 0 2 4. 6 8 10 12 14 16

SIDE SLIP ANGLE. BET
DATA SET SYMBOL CONFIGURATION DESCRIFPTION INCIGC
(RN2134) NSRDC-3110,MSFC/LMSC BOOSTER BICIFIWIVZEC 15.0G0
(RN2166) 2 NSRCC-3110,MSFC/LMSC BOOSTER BlCIFlWIV2D1 15.000

MACH

A, DEGREES
CNPFOS INCIDW

1.OG D 0.000
1.000 3.D00

0.379

WNGFOS REFERENCE INFORMATION
1.000 SREF 1.3550 SQ.FT.
1.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YMRP 0.0000 INCHES
ZMRP 0.2250 INCHES
SCALE 1.5000 PERCNT
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LMSC/MSFC BOOSTER STUDY, LA
.040

.as

.030

.025

.020

.015
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.005

.000

-.005

-. 010

-. 015s

-. 020

-. 025

- .030

-. 035

TERAL CHARACTERISTICS, NSRDC 3110, ALPHA = 0 DEGREES

ifil _I _l _I .1 lV i l il l Il _1 "__ _ !

.~~~~~~~~~11,
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- .040 ,
-16

DATA SET SYMnOL

( RNZi 34 ) Q
( RN2166)

HA CH

I
-14 -12 -10

CONFIGURATION CESCR
NSRDC-3110 iSFC/LMS
NSRCC-3110,NSFC/LMS

-8 -6 -4 -2 0 2 4 6 8

SIDE SLIP ANGLE, BETA, DEGREES
RIPTION INCIOC CNCFOS INCIOW WNGPOS
SC BOOSTER BICIFIWIV2C1 15.000 1.000 D.ODU .IODD
iC BOOSTER BICIFIWIVZ01 15.000 1.000 3.000 1.000

0.379

1 0 12 14 16

REFERENCE INFORMATION
SREF 1.3550 SQ.FT.
LREF 41.4360 INCHES
CREF 41.4360 INCHES
XHRP 31.1400 INCHES
YMRP 0.0000 INCHES
ZHRF 0.2250 INCHES
SCALE 1.5000 PERCNT
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LMSC/MSFC BOOSTER STUDY, LATERAL CHARACTERISTICS,
.°.5 !, I ,. ! f I ''' ... I ·· · ·r·1'
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ii

-JCy
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DATA SET SYMHOL
RN2134 ) R

( RNZ166)

MACH

CONFIGURATION DESCRIPTION
NSRCC-3110, SFC/LMSC BOOSTE
NSRCC-3110,HSFC/LN$C BOOSTE

0.379

6 - 4 -2 0 2 4 6 8

SIDE SLIP ANGLE. BETA, DEGREES
INCIDC CNDPCFOS INCICW WNGFOS

R BICIFIWIVZDI 15.000 1.00Go 0.000 1.000
R BICFIWI V2D1 15.000000 3.00D 3.000 1.000

REFERENCE INFORMATION
SREF 1.3550 SG.FT.
LREF 41 .4360 INCHES
BREF 41.4360 INCHES
XMRF 31.1400 INCHES
YMRP 0.Ooon INCHES
ZMRP 0.2250 INCHES
SCALE 1.5000 PERCNT
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LMSC/MSFC BOOSTER STUDY. LONGITUDINAL CHARACTERISTICS, NSRDC 3110. BETA 0 O
o.0 o

1..

S.$

I .4

z
u

z

LLLL
LL

L.

U

0
LL

-I

0

z

1.2

i.0

0.8

0.6

0.4

0.2

0.0

-0.2

-0.4

-0.6

-s O -

0ATA SE T SYMBOL
(RN21 37)
(RN269 )

NA CH

I - 6 4 - 2

r~ i ;1 1 1 ! iii i1! , 11 Ii I ~ ii 1 i i i ~ l . r

X XW XW;44~~~~~~~~Ilrli,

----- -- ...... I ~ 

-<e~/ . _ X .1 

_<t <- 1 l.IF

, ,. . . ,. _ FI ,

16 18 20 22 24 26

WNGPOS REFERENCE INFORMATION
I.00L) SREF 1.3550 SG.FT.
1.000 LREF 41.4360 INCHES

PREF 41.4360 INCHES
XHRP 31.1400 INCHES
YHRP 0.0000 INCHES
ZMRP 0.2Z50 INCHES
SCALE 1.5000 PERCNT

2 4 6 a 10 12 14

ANGLE OF ATTACK, ALPHA. DEGREES
CONFIGURATION DESCRIPTION
NSROC-3110,MSFC/LMSC BOOSTER BIC1FIWIV2¥I
NSROC-3110,NSFC/LMSC BOOSTER BICFIWlI2CDI

INCIDC CNDrPO INCIDW
3.000 2.000 0.0OO
3.000 2.000 3.000

0.381
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LMSC/MSFC BOOSTER STUDY, LONGITUDINAL CHARACTERISTICS. NSRDC 3110. BETA = 0

8 -6 -4 - 2 0 i l0 12 14 16 18 20 22

ANGLE OF ATTACK. ALPHA. DEGREES
CATA SET SYMBOL
(RNZ137)
RN2169)

MACH

CONFIGURATIOC CESCRIFTION
NSRCC-3110,MSFC/LMSC BOOSTER B1ClFlWI¥VZD
NSROC-3110,MSFC/LMSC BOOSTER B1CIFIWIV2DI

INCICC CNDFOS INCICW WNGFOS
3.000 2. 000 0.000 1.000
3.000 2.000 3.000 1.000

0.381

REFERENCE INFORMATION
SREF 1.3550 SQ.FT.
LREF 41.4360 INCHES
ODEF 41.4360 INCHES
XMRF 31.1400 INCHES
YMRP 0.0000 INCHES
ZMRF 0.2250 INCHES
SCALE 1.5000 FERCNT
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LMSC/MSFC.30 rf1I1 1 ..

.2
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CATA SET SYMBOL CONFIGURATION CESCRIFTI

(RN2137) NSRCC-3110MHSFC/LHSC 0O
(RN2169) R NSRDC-3110 NSFC/LMSC BO

MACH 0.381

L
0 2 4 6 8 10 12 14 16 1.8 20 22 24 26

ANGLE OF ATTACK, ALPHA, DEGREES
ON INCIDC CNCPOS INCIOW WNGPOS REFERENCE INFORMATION
)OSTER BICIFIWlV2DI 3.000 2.000 0.000 1.000 SREF 1.3550 SQ.FT.
)OSTER BICIFIWIV2C1 3.000 Z.000 3.000 1.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YMRF 0.0000 INCHES
ZMRP 0.2250 INCHES
SCALE 1.5000 FERCNT
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LMSC/MSFC BOOSTER STUDY, LONGITUDINAL CHARACTERISTICS. NSRDC 3110. BETA = 0

E _ _
. _ _ /4 4 . __ ~~~~~~~~~___ __ _____ ____ 

DATA SET SYMBOL
I RN2137 I
lRN2 69 ) 

NACH

0 2 4

ANGLE OF
CONFIGURATION DESCRItFTION
NSRCC-3110 .SFC/LMSC BOOSTER I1CIFIWIV2DI
NSRDC-3110, MSFC/LMSC BOOSTER BICIFIWlV2Cl

6 8 tO 12 14 16

ATTACK, ALPHA, DEGREES
INCICC CNDPOS INCIDW WNGFOS

1 3.000 2.000 0.000 I.00o
3.00D 2.00 3.000 1 .000

0.381

18 20 22 24 26

REFERENCE INFORMATION
SREF 1.3550 SQ.FT.
LREF 41.4360 INCHES
BeEF 41.4360 INCHES
XMRF 31.1400 INCHES
YMRP 0.0000 INCHES
ZMRF 0.2250 INCHES
SCALE 1.5000 FERCNT
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o
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.30
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DATA SET SYMBOL
RN21 37)

IRNZ169)

MACH

CONFIGURATION DESCRIPTION
NSRDC-3110,MSFC/LMSC 8OOSTEI
NSRDC-3110,MSFC/LMSC BOOSTEF

0.381

2 4 6 a 10 12 14 16 18 20 22 24 26

ANGLE OF ATTACK, ALPHA, DEGREES
INCICC CNCFOS INCIDW WNGFOS REFERENCE INFORMATION

R SBCIFIWIV2ID 3.0D0 2.000 0.000 1.000 SREF 1.3550 SQ.FT.
R BIClFIWIV2C1 3.000 Z.000 3.000 1.000 LREF 41.4360 INCHES

6REF 41 .4360 INCHES
XMRP 31.140D INCHES
YMRP 0.0000 INCHES
ZMRP 0.2250 INCHES
SCALE 1.5000 PERCNT
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0

1 3

-2

-C

- 6
-0 - 8

DATA SET SYM9OL
¢RN2137)
lRN21 69)

MACH

CONFIGURATION CESCRIFTION
NSRCC-311O; 4SFC/LMSC BOOST
NSRCC-311 OMFC/LMSC BOOST

0.381

2 4 6 8 10 12 14 16 18 20 22 24 26

ANGLE OF ATTACK. ALPHA, DEGREES
INCIDC CNCPOS INCIOW WNGFOS REFERENCE INFORMATION

TER BlCIFIWIV2DI 3.000 2.000 0.000 I .000 SREF 1.3550 SQ.FT.
TER BlClFlWIVZOC 3.000 .000 3.G000 .000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YMRP 0.0000 INCHES
ZMRP 0 .2Z0 INCHES
SCALE 1.5000 PERCNT
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LMSC/MSFC BOOSTER STUDY, LONGITUDINI
.0s0 * * w *i .v . F .. T
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U

LL

L .030

U

LO
U

@ .025 _

.005 ' ' .

00 0 .- - .6 - 4 -2 .2 '4

ANGLE OF
DATA SET SYHBOL CONFIGURATION DESCRIFTION
(RN2.37) R NSRDC-3110 MSFC/LMSC BOOSTER BlCIFIWIVZDI
(RN2169) NSRCC-3110MNSFC/LMSC BOOSTER BlCIFIWI V2CI

MACH 0.38I

-= 

6 8 10 12 14 16 18 20 22 24 26

ATTACK, ALPHA. DEGREES
INCIDC CNDFOS INCIDW WNGFOS REFERENCE INFORMATION
3.000 2.000 0.000 1.000 SREF 1.3550 SQ.FT.
3.000 2.000 3.00 1 .D00 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRF 31.1400 INCHES
YMRF 0.0000 INCHES
ZHRP 0.2250 INCHES
SCALE 1.5000 FERCNT
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I
Li
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CATA SET SYMBOL
(RNZI37)
(IRNE 69 )

MACH

LIFT COEFFICIENT, CL
CONFIGURATION CESCRIFTION INCICC CNDPOS INCICW WN5POS REFERENCE INFORMATION
NSRDC-3110,MSFC/LHSC BOOSTER BICIFIWIVZCD 3.000 2.000 0.000 1.00 SREF 1.3550 Sa.FT.
NSROC-3110,NSFC/LMSC BOOSTER BICIFIWIV2DI 3.000 2.000 3.000 1.00U LREF 41.4360 INCHES

BREF 41 .4360 INCHES
XMRF 31.1400 INCHES
YMRF 0.0000 INCHES
ZMRF 0.2250 INCHES
SCALE 1.5000 FERCNT

D0.381
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X .04

0 .0_

m

.01

Z .00

-. 0_LL -. 01

0

z

0 0

O -. 04 --

Z

-J
-.05

-. 07

-16 -14 -12 -D10 - 8 - 6 - 4

SIDE SLIP
DATA SET SYMBOL CONFIGURATION DESCRIFTION
(RN213S1 ) NSRDC-3110 MSFC/LMSC BOOSTER BICIFlWIV2DI
(RN2170) NSRDC-3110,HSFC/ LHSC BOOSTER BIClFIWIVZCI

HA CH 0.380

ANGLE. BETA. DEGREES
INCIDC CNDFOS INCICW WNGFOS REFERENCE INFORMATION
3.000 2.000 0.000 1.000 SREF 1 .355 SQ.FT.
3.000 2.000 3.000 1.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRP 31 .1400 INCHES
YtRF 0.0000 INCHES
ZNRP 0.2250 INCHES
SCALE 1.5000 FERCNT
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m
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LL
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z
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-. 035
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SIDE SLIP,
CATA SET SYMBOL CONFIGURATION DESCRIFTION

{RN213S81 NSRDC-3110,NSFC/LMSC BOOSTER BICIFIWiV2DI
(RN2170I NSRDC-3110,MSFC/LMSC BOOSTER BlCIFIWlV2C1

MACH 0.380

6 8 10 12 14 16

ANGLE, BETA, DEGREES
INCICC CNCFOS INCIDW WNGPOS REFERENCE INFORMATION
3.000 2.000 0.000 1.000 SREF 1.3550 SQ.FT.
3.000 2.000 3.000 1.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRF 31.1400 INCHES
YMRP 0.0000 INCHES
ZMRF 0.2250 INCHES
SCALE 1.5000 PERCNT
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NSRDC 3110. ALPHA = 0
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CATA SET SYMBOL

(RN2138)
(RNZ1 70 

NACH

CONFIGURATION DESCRIPTION

NSRDC-3110,MSFC/LNSC BOOSTER BlCIFIWIV2D1
NSRDC-31I0,MSFC/LNSC BOOSTER BlCIFIWIV2DI

0.380

INCICC CNDPOS INCIDW WNGPOS REFERENCE INFORMATION
3.000 2.000 0.000 1.000 SREF 1.3550 SQ.FT.
3.000 2.000 3.000 1.00D LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YMRP 0.0000 INCHES
ZMRF 0.2250 INCHES
SCALE 1.5000 PERCNT
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LMSC/MSFC RBIIfTFR STIUDY. ILfNGITUDINAI CHARACTERISTICS. NSRDC 3110., BETA

I 2 4 10 12 14 16 18

= 

-I
.iI

20 22 24 26

ANGLE OF ATTACK. ALPHA, DEGREES
DATA SET SYMDOL
(RN;141 )
( RN1Z 73)

MACH

CONFIGURATION DESCRIPTION
NSRDC-3110,MSFC/LNSC BOOSTER BlCIFlWIVZDI
NSRCC-3110,MSFC/LMSC BOOSTER BICIFIWIV2D1

0.380

INCIDC CNDPOS INCIDW WNGPOS REFI
15 .0D 2.0D 0.000 1.000 SREF
15.000 2.000 3.000 1.000 LREF

BREF
XMRP
YMRP
ZMRP
SCALE

ERENCE INFORMATION
1.3550

41.4360
41.4360
31.1400
0.0000
0.2250
1.5000

SQ. FT.
INCHES
INCHES
INCHES
INCHES
INCHES
FERCNT
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DATA SET SYHBOL
(RN2141)
(RN21 735 )

MA CH

CONFIGURATION DESCRIPTION
NSRDC-3110,HSFC/LMSC BOOSTEI
NSRDC-3110,HSFC/LMSC BOOSTEI

0.380

2 4 6 a 10 12 14 16 18 20 22 24 26

ANGLE OF ATTACK. ALPHA. DEGREES
INCICC CNFDOS INCIDW WNGFOS REFERENCE INFORMATION

R BICIFIWIV2C1 15.000 2.00O O.000 1.000 SREF 1.3550 SQ.FT.
R B1C1F1W1VZ1 15.000 .000 3.00OD 1.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XHMRP 31.1400 INCHES
YHRP 0.0000 INCHES
ZNRP 0.2250 INCHES
SCALE 1.5000 PERCNT
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.D05
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ICS, NSRDC 3110. BETA = 0

DATA SET SYMBOL CONFIGURATION DESCRIPTION

(RNZ141) R NSRCC-3110.MSFC/LMSC BOOSTEI
(RN2173) B NSRDC-3110,MSFC/LMSC BOOSTEi

A CH

ANGLE OF ATTACK. ALPHA. DEGREES
INCIDC CNDFOS INCICW

R BsCiFIlWIVZD 15.000 2.000 0.000
R BICIFIWVZDPI 15.000 2.000 3.000

0.380

WNGFOS REFERENCE INFORMATION

1.000 SREF 1.3550 SQ.FT.
1.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRF 31.1400 INCHES
YMRP 0.o0000 INCHES
ZMRF 0.2250 INCHES
SCALE .1.5000 FERCNT
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S.*

1.4

1.2

1.0

_l

z

Z-

U

L

LLJ

0.8

0.6

0.4

0.2

0.0

-0.2

-0.4

0

H .-- -- --re-i ./

~~a. a-/

- --- .x/* - --

! I:tt~

-0.6
-l0 - B

DATA SET SYMBOL

IRNZ241)
(R.N2173) 

MACH

. 4 - 2 2 4 6 8 10 12 14

ANGLE OF ATTACK, ALPHA, DEGREES
INCIDC CNCFOS INCIDW

15.000 2.000 0.000
5 .000 2.000 3.000

CONFIGURATION CESCRIPTION

NSRDC-3110,MSFC/LMSC BOOSTER B1CIFIWlV2DI
NSRCC-3110,MSFC/LMSC BOOSTER BlCIFlWIV2DI

0.380

16 18 20 r2 24 26

WNGPOS REFERENCE INFORMATION

1.000 SREF 1.3550 SQ.FT.
1.0I O LREF 41.4360 INCHES

BRfiEF 41.4360 INCHES
XMRP 31.1400D INCHES
YMRP 0.0000 INCHES
ZMRP 0.2250 INCHES
SCALE 1.5000 FERCNT
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LMSC/MSFC
.B0 '-. r ,, 

.65

.60

.55

.50

C
U

Z

U-

LL

LL

U

0

.45

.40

.35

.50

.25

.20 

.05 - - 4 

-l0 A 8 -6 -4 - 2 0 2 4

ANGLE OF A
DATA SET SYMBOL COHFIGURATION DESCRIFTION

(RNZ141) NSRDC-3110DSFC/LMSC BOOSTER BIC1FlWIV2CI
(RNZ173) NSR0L-.11- .HSFC/LMSC BOOSTER BICIFIWIVCZD

HA CH

6 a8 0 12 14

MTTACK, ALPHA. DEGREES
INCIC CNPCFOS INCIDW

15.000 2.000 0.000
15.000 2.000 3.000

0.360

24 26

WNGFOS REFERENCE INFORMATION:

1.000 SREF 1.3550 SQ.FT.
1.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XHRF 31.1400 INCHES
YMRF 0.0000 INCHES
ZHRF 0.2250 INCHES
SCALE 1.5000 PERCNT

PAGE 1523



LO
BOOSTER STUDY, LONGITUDINAL CHARACTERISTICS, NSRDC 3110, BETA = 0

C 3

LL - -
I-

- -

-1o - 8 - 6 -4 - 2 O 4

ANGLE OF
CATA SET SYMBOL CCONFIGURATION DESCRIFTION
(RN214) 1 NSROC-3110DMSFC/LMSC BOOSTER BlCIFIWlV2DI
.(RN21T3) NSRDC-31110,MSFC/LNSC BOOSTER Bl ClFI WV2CI

MA CH 0.380

ATTACK. ALPHA. DEGREES
INCIDC CNDPOS INCIDW WNGFOS REFERENCE INFORMATION
15.000 2.000 0.OO0 1.G00 SREF 1.3550 SQ.FT.
15.000 2.000 3.000 1.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRP 31.1400 INCHES
-YMRF 0.0000 INCHES
ZHRP 0.2250 INCHES
SCALE 1.5000 PERCNT
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LMSC/MSFC BOOSTER STUDY, LONGITUDINAL CHARACTERISTICS. NSRDC 3110. BETA = 0
.oe0

.osS

.050

.045

.040

.035

.030

.025

.020

.015

.010

.005

_1 _.l _ v _l _l._ ;_ .w _ w_._._ ____ m ff[ I rg w ; ;if rif ' l *t *i W fTT T

F .. .. .. ....

. .. . .. _. _ I,,, 

.000°° --10 -6 -6

ANGLE OF ATTACK. ALPHA:. DEGREES
DATA SET SYMBOL

( RN21 41 )
. RNZ 73 1.

MACH

CONFIGURATIO CDESCRIPTION

NSRCC-3110,MSFC/LMSC BOOSTER BlClFIWIVZDI
NSRCC-3110,MSFC/LMSC BOOSTER BlClFlW1V21D

0.380

INCICC CNDFOS INCIDW WNGFOS REFERENCE. INFORMATION

15.000 2.0D0 D.DDD I .0D0 SREF 1.3550 SQ.FT.
15.000 2.ODG 3.000 1.DG0 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YMRF 0.0000 INCHES
ZMRF 0.2250 INCHES
SCALE 1.50o0 PERCNT

PAGE 1525 :

Lc

u

z
LU

LL
LL
LL

U
0

LL

LU

LI

Ld
cU

m

- 4 - 2 2 12 14 16 18 22 24 26



LMSC/MSFC BOOSTER STUDY, LONGITUDINAL CHARACTERISTICS. NSRDC 3110. BETA = 0
.o80 I .I I I I I I w.T' · I I I I I V I/ · I · · ·I. ·. I yI I · r 1

LIFT COEFFICIENT. CL
DATA SET SYMBOL
IRN214I )
(RN21 73, 

MACH

CONFIGURATION DESCRIFPTION

NSRDC-3110,MSFC/LMSC BOOSTER B1CIFIWIV2CI
NSRDC-3110,MSFC/LMSC BOOSTER BICIFIWIVZDI

0.380

INCICC CNDPOS
15.000 2.000
15.000 2. 000

INCICW WNGFOS REFERENCE INFORMATION
0.000 .0OO SREF 1.3550 SG.FT.
3.o00 1.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YMRF O.D0000 INCHES
ZMRP 0.2250 INCHES
SCALE 1.5000 PERCNT
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.0 I

.07

.06

.05

u~

.04

o .03m .02
--1

.0o 

Z

(_)

I_ -.05

.06

,ii

-. 07

-. O L

-. 16

iN214 -. 0

-J

- .06

-16 -:

DATA SET SY-BOL

N:C 614;')

MACH

SIDE SLIP ANGLE. BETA. DEGREES
CONFIGURATIOCN CESCRIPTION INCICC CNDFOS INCICW

NSRDC-3110,MSFC/LMSC BOOSTER BICIFIWlV2VI 15.000 2.000 0.000
NSRDC-3111,NMSFC/LMSC BOOSTER ICIFIW IV2I1 15.00,O 2.000 3.000

0.380

WNGFOS REFERENCE INFORMATION

1.000 SREF 1.3550 SQ.FT.
1.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRF 31.1400 INCHES

YMRFP 0.0000 INCHES
ZHRP 0.2250 INCHES
SCALE 1.5000 FERCNT
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LMSC/MSFC BOOSTER STUDY, LA
.040 

.055

.025

.020

.015

.010

.005

.000

-. 005

-. n00

-.015

-. 020

- .025

-. 030

-. 035

TERAL CHARACTERISTICS. NSRDC 31IOe ALPHA = 0 DEGREES

C~~~~~~~~~~ .g _ .. .,. z gTUC|~~~~~~~~~~

i~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

iI"

~~~~~~~~~~~~~. m . -

F-___t 
_ _ I _ I _ ~~~~~~~~~~~~~~~~~I

-16-.040 - 2 -10
-16 -14 -12 -10

CATA SET SYHBOL

(RNZ 42)
t RNZI 741 

MA CH

CONFIGURATION DESCRI
NSRDC-31 0,MSFC/LMSC
NSRCC-3110,MSFC/LMSC

-8 - 6 -4 - 2 0 2 4 6

SIDE SLIP ANGLE, BETA, DEGREES
IFTION INCIDC CNDPOS INCIDW

C 800BSTER B1CIFIWIV2Di 15.000 2.0oU 0.000
C BOOSTER BlClFlWI V2D1I 15.000 2.000 3.000

0.380

8 10 12 14 16

WNGPOS REFERENCE INFORMATION

1.0UU SREF 1 3550 SO.FT.
1.00U LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRF 31.1400 INCHES
YHRF 0.0000 INCHES
ZMRF 0.2250 INCHES
SCALE 1.5000 PFERCNT
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U

z

U
U_

LL
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LLI
C-I

I-

-J

.i9

. g

.15
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.00

-. 05

-. 10

-. 15

f. LATERAL CHARACTERISTICS, NSRDC 3110,

6- 6 -4 -

SIDE SLIP
DATA SET SYMBOL CONFIGURATION DESCRIFTION
"RN142) Q NSRDC-31G0HSFC/LNSC BOOSTER BiCIFIWiV2CI
(RNI174) NSRDC-5110 HSFC/LMSC BOOSTER BlCIFIWIV2DI

hACH 0. 3.0

10 12 14 16

ANGLE. BETA. DEGREES
INCIOC CNDPOS INCICW WNGPOS REFERENCE INFORMATION
15.000 2.000 o.000 1.o00 SREF 1.3550 SQ.FT.
15.000 2.G000 3.o00 1.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YMRF 0.0000 INCHES
ZHRP O.2250 INCHES
SCALE 1.5000 PERCNT
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Z 1.2
U

U

0o6
LL

U 0.6 -

LL

°0. .- 

0.Q

-0.2

-0.4

-10 - -...- ...-. . 0 4

ANGLE OF
DATA SET SYHBOL CONFIGURATION CESCRIPTION
(RN21451 Q NSRCC 3110 MSFC/LHSC BOOSTER BICIFIlIV201
(RNZI7I) .NSRDC 3110 MSFC/LNSC BOOSTER BlCIFIWIV2DI

HACH

6 B 10 12 14

- ATTACK. ALPHA. DEGREES
INCIOC CNDPOS INCICW
3.000 1.000 0.00u
3.c0o 1.000 3.000

0.381

WNGPOS REFERENCE INFORNATION
2.000 SREF 1.3550 SQ.FT.
2.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XHRP 31.1400 INCHES
YHRP 0.0000 INCHES
ZNRP O.Z250 INCHES
SCALE . .5000 FERCNT
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LMSC/MSFC BOOSTER STUDY, LONGITUDINAL CHARACTERISTICS, NSRDC 31101 BETA = 0
-Ti· ,. !r - ''I'!i! ·!i ·! '~ '! ' ' ' !6i i·i 

-~~~~ ~ ~~~~~~~~~~~~~~~, ~ , · 

--e --- ><- - -- z / ---- -~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

S l K > t / /~~~~...

' ' ,I ' -

0 4 6 10 12 14 16 18 22 24 26

DATA SET SYMBOL CONFIGURATION DESCRIPTION
(RNZI45l NSRCC 3110 MSFC/LMSC BOOSTER
CR142177?) NSRCC 3110 MSFC/LNSC BOOSTER

MA CH

ANGLE OF ATTACK, ALPHA. DEGREES
INCICC CNDFPOS INCIOW

Bl CFI Fl WV2 3.000 1.000 0.000
B1CI Fl WlV2zl 3.000 1.000 3.000

WNGPOS
2.000
2. 000

0.381

REFERENCE INFORMATION
SREF 1.3550 SQ.FT.
LREF 41.4360 INCHES
BREF 41.4360 INCHES
XMRF 31.1400 INCHES
YMRP O.0DDO INCHES
ZMRP 0.2250 INCHES
SCALE 1.5000 FERCNT
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LMSC/MSFC BOOSTER STUDY. LONGITUDINAL CHARACTERISTICS. NSRDC 3110. BETA = 0
.30

.10

.05

.oo00

- .05

-.10

-. 15

-. 20 I I & I . . . L . . .I 1 I . *L
-10 - 8 - 6 - 4 - 2 0

DATA SET SYMBOL CONFIGURATION DESCRIFTION
IRN21451 Z NSRDC 3110 MSFC/LHSC BOOSTER
(RN2177 ) NSROC 3110 HSFC/LMSC BOOSTER

2 4

ANGLE OF

1 C.FlWI1 VZO1
Bl CI FPI Wi V21

6 8 10 12 14

ATTACK9 ALPHA, DEGREES
INCIDC CNDPOS INCICW
3.000 1.DDD 0D.OO
3.000 .000 3.000

16 1 20 22 24 26

WNCFOS
2.000
2.000

NACH .0.361

REFERENCE INFORMATION
SREF 1.3550 SQ.FT.
LREF 41.4360 INCHES
BREF 41 .4360 INCHES
XHRP 31.1400 INCHES
YMRP 0.0000 INCHES
ZNRP 0.2250 INCHES
SCALE 1.5000 PERCNT
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LMSC/MSFC BOOSTER STUDY. LONGITUDINAL CHARACTERISTICS. NSRDC 3110. BETA = 0
_~ _ . .. _ _ __ . _; _ . __ . .f __;. , _ . _ . _; _ _ ._ _ _ _ _ _l _ _ _ T f I! !!I i 
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X Xt~~~~~~~~~~~~~~~~~v4X+~~~~~~~~~~~~

t~~~~~~~tatt44~~~~~~~~~~~~~~~~~ 

_ _ ~~.. v>@.....

_ _,// d_ 

I
- 4 - 2 0 2 8 10 J2 14 16 18 22. 24 26- a - 6

ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYMBOL CONFIGURATION CESCRIFTION
(RN2145) l NSRCC 3110 MSFC/LMSC BOOSTER BICIFIWIV2CI
(RNZi77) NSRDC 3110 MSFC/LMSC BOOSTER BICIFIWIVZCI

MACH 0.381

INCICC CNDFOS INCIDW WNGFOS REFERENCE INFORMATION
3.000 1.000 0.00D 2.000 SREF 1.3550 SQ.FT.
3.000 1.000 3.000 2.000 LREF 41.4360 INCHE_

SREF 41.4360 INCHES
XMRF 31.1400 INCHES
YMRP 0.0000 INCHES
ZHRP 0.2250 INCHES
SCALE 1.5000 FERCNT
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'LMSC/MSFC BOOSTER STUDY. LONGITUDINAL CHARACTERISTICS. NSRDC 3110, BETA =
.0I

.75

.70 

.65
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L
-10 - O - 6

GATA SET SYMBOL CONFIGURA
(RN21451) NSRDC 3110
(RNZITT) NSRDC 3110

MA CH

- 4 - 2 0 2 4 6 a 10 12 14

ANGLE OF ATTACK, ALPHA, DEGREES
ATIC.N DESCRIPTION INCICC CNDPOS INCICW
MSFC/LMSC BOOSTER BlCIFVW VZD1 3.000 1.000 0.000
MSFC/LMSC BOOSTER BLCIFIWIVZDI 3.000 1.000 3.000

0.381

16 is 20 22 24 26

WNGFOS REFERENCE INFORMATION
?.000 SfiEF 1.3550 SS.FT.
2.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRF 31.1400 INCHES
YMRP 0.0000 INCHES
ZNRP 0.2250 INCHES
SCALE 1.5000 PERCNT
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LMSC/MSFC BOOSTER STUDY, LONGITUDINAL CHARACTERISI
la

I

7.1

a

5

4

3

2

I

0

- I

-2

- 3

-4

- 5

-G 
-10

rICS, NSRDC 3110. BETA 0

~~~~~I 
_ I _ l

'X I 
I I r T '

X 44 X STTTX~~~~~~~~~~~~~~~~~~~
/ /

It -- 1

/'- I---_

- - 6 -4 -2 O 2 4

ANGLE OF
DATA SET SYMBOL CONFIGURATION CESCRIFTION

(RN2145 ) NSRCDC 3110 MSFC/LMSC BOOSTER BICIFIWIV2C1
(RN2177) NSRDC 3110 MSFC/LMSC BOOSTER BICIFlWIV2C1

MACH

6 8 30 12 14 16

MTTACK, ALPHA, DEGREES
INCIOC CNDPO$ INCICW WN(
3.000 1.000 0.000 2.
3.000 1.000 3.D00 2.

18

GPOS

.0U0
!.ODD
!.OOC

0.381

24 26

REFERENCE INFORMATION

SREF 1.3550 SQ.FT.
LREF 41.4360 INCHES
BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YMRP 0.0000 INCHES
ZMRF 0.2250 INCHES
SCALE 1.5000 PERCNT
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LMSC/MSFC BOOSTER STUDY, LONGITUDINAL CHARACTERISTICS, NSRDC 3110. BETA
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.040
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.030
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ANGLE OF
DATA SET SYMBOL CONFIGURATION DESCRIFTION

RIN2145) Q NSRDC 3110 MSFC/LMSC. BoSTER BICIFWIV21DI
(RN2177 1 NSRDC 3110 NSFC/LMSC BOOSTER 6tCIFIWlV2DI1

MACH

6 8 10 12 14 16

ATTACK. ALPHA, DEGREES
INCICC CNDPOS INCICW WNGPOS
3.0DO 1.000 0.000 2.000
3.000 1.OD0 3.000 2.000

o0.381

18

0

24 26

REFERENCE INFORMATION
SREF 1.3550 SQ.FT.
LREF 41.4360 INCHES
BREF 41.436u INCHES
XMRP 31.1400 INCHES
YHRP 0.0000 INCHES
ZHRP 0,2s50 INCHES
SCALE 1.50oo FERCNT
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LMSC/HSFC BOOSTER STUDY. LONGITUDINAL CHARACTERISTICS -NSRDC 3110, BETA
.- , ,1 .i .1 .i .,1 ,,, ,,i,. ,w*g ! 1 ,i!1 *.T...t , 

_________ __ _ _ _ 1__I

r- _______________ ______T_______
_______ -~~~~~ 1- ______ ________ ________~~~~~~~~~~~

-. 20 L.
-0.6

DATA SET SYMBOL
(RN2145) 
(RNZE177)

MACH

-0.2 0.0 0.2 0.4

I
CONFIGURATICON CESCRIFTION

NSRDC 3110 MSFC/LHSC BOOSTER BICIFIlWV2C1
NSRCC 3110 MSFC/LMSC BOOSTER 8ICIFIWIV201

0.381

0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0

FT COEFFICIENT. CL
INCIDC CNDFOS INCIDW WNGPOS REFERENCE INFORMATION
3.000 1.000 0.000 2.000 SREF 1.3550 SQ.FT.
3.00 1.O0 3.0G0 2.000 LRCF 41.4360 INCHES

BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YMRP 0.0000 INCHES
ZMRF 0.2Z50 INCHES
SCALE 1.5000 PERCNT
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LMSC/MSFC BOOSTER STUDY, LATERAL CHARACTERISTICS. NSRDC 3110, ALPHA = 0 DEGREES
.0o
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-16 -14 -10 -4 - 2 10 14 16

SIDE SLIP ANGLE. BETA. DEGREES
CATA SET SYMBOL
(RN2146 )
(RN21 78 )

HACH

CONFIGURATION DESCRIPTION
NSRDC-3110,MSFC/LHSC BOOSTER BICIFIWIV2CI
NSRDC-311%,MSFC/LHSC BOOSTER SICIFIWlVDZI

INCICC CNCFOS
3.000 1.000
3.000 1.000

INCIOW WNGFOS
0.000 o 2.000
3.000 2.000

0.301

REFERENCE INFORMATION
SREF 1.3550 SG.FT.
LREF 41.4360 INCHES
BREF 41.4356 INCHES
XMRP 31.1400 INCHES
YMRF 0.0OO INCHES
ZMRF 0.2250 INCHES
SCALE 1.5000 FERCNT
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LMSC/MSFC RBOOSTER STUDY, LATERAL CHARACTERISTICS, NSRDC 3110. ALPHA = 0 DEGREES
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-1

0ATA SET SYMBOL
(RN2146) I
(I RN21 78 )

MACH

4 -12 -10 - - 6 - 4 - 2 0 2 4 6

SIDE SLIP ANGLE. BETA, DEGREES
CONFIGURATION DESCRIPTION INCIOC CNDFOS INCIDW
NSRCC-311D,MSFC/LMSC BOOSTER BICIFIWIVZD1 3.000 1.000 0.000
NSRDC-31l0,MSFC/LMSC BOOSTER BlCIF1WIV2DI 3.000 1.000 3.000

0.381

8 10 12 14 16

WNGPOS REFERENCE INFORMATION

2.000 SREF 1.3550 SQ.FT.
2.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XHMRF 31.1400 INCHES
YMRF 0.0000 INCHES
ZMRP 0.2250 INCHES
SCALE 1.5000 PERCNT
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DATA SET SYMBOL
(RN2146 ) R
(RN1 701

MACH

.t0
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CHARACTERISTICS, NSRDC 3110. ALPHA = 0 DEGREES

6 -4 - 2 0 4 6

SIDE SLIP ANGLE, BETA. DEGREES
CONFIGURATION DESCRIFTION
NSROC-S110,MSFC/LMSC BOOSTER BlCIFIWlV2CI
NSRDC-3110,MSFC/L1HSC BOOSTER B1CIF1 WlV2CI

0.381

INCICC CNDPOS INCICW WNGPOS REFERENCE INFORMATION
3.000 1.0o0 0.000 2.000 SREF 1.3550 SQ.FT.
3.00 1.000 3.000 2.000 LREF 41.4360 INCHES

BREF 41.4560 INCHES
XMRP 31.1400 INCHES
YMRF 0.0000 INCHES
ZMRF 0.225O INCHES
SCALE 1.5000 PERCNT

PAGE 154.0

-. 15

-. 20

_ o . -. =_ - - * _. ~ -1- .. _ --.25 
-1-6 -14 -12 -10 - 8 -

r

_ 



LMSC/MSFC BOOSTER STUDY. LONGITUDINAL CHARACTERISTICS, NSRDC 3110, BETA = 0
g.0
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DATA SET SYHDOL

(RN2149 )
(ARNZ1BI )

MACH

I

'. -' · 

_ ~_,_I__ .; __ -- I -- ddddddddddd -IL

I
- a - 6 -4 - 0 2 4 6 eS 10 12 14

ANGLE OF ATTACK. ALPHA. DEGREES
CONFIGURATION CESCRIPTION INCIDC CNDPOS INCIDW

NSRDC-3110,MSFC/LNSC BOOSTER BICIFIJJV2DI 15.00D 1.0OO 0.000
NSRDC-310. MSFC/LMSC BOOSTER BCI1FIWIVL2D 15.000 1.000 3.000

0.382

16 18 20 22 24 26

WNGFOS REFERENCE INFORMATION

2.GOb' 5REF 1.3550 SG.FT.
2.D0 LREF 41.4360 INCHES

BkEF 41.4360 INCHES
XNRP 31.1400 INCHES
YHRP 0.0000 INCHES
ZHRF 0.2250 INCHES
SCALE 1.5000 PERCNT
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,So

.18

.16

.14

ILl I
w

U -10 - - - -

LL
U-

0 .06 Ld
Li
U-

0 - - - 2 4

ANGLE OF
OATA SET SYMBOL CONFIGURATION DESCRIPTION
(RN2149) D NSRDC-3110,NSFC/LNSC BOOSTER BICSFIIV2Ci
(tRN2181) Li NSRDC-3110.MSFC/LMSC BOOSTER BlClFIW1V2DI

MACH 0.382

6 8 10 12 14 16 16 20 Z2 24 26

ATTACK. ALPHA. DEGREES
INCICC CNDFOS INCICW WNGFOS REFERENCE INFORMATION
15.000 1.OCO 0.000 2.000 SREF I .3550 SQ.FT.
15.000 1.000 3.000 2.DDo LREF 41.4360 INCHES

BREF 41.4360 INCt!ES
XHRF 31.1400 INCHES
YHRF 0.0000 INCHES
ZMRF 0.2250 INCHES
SCALE 1 .5000 FERCNT
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Tiyir l !1 -ri-] -ill- -Ii-ii l i-r-I -Tll - Tiii i i ill- -Ill, Irl- -Ill T-?! I ~ |-11

r _

p- . -.-- - ,-- .__

-4 -2 0 2 4 6 B 10 12 14 16 20 22 24 26

ANGLE OF ATTACK. ALPHA. DEGREES
CATA SET SYMBOL CONFIGURATION CESCRIFTION
(RN2s49') NSRrC-311,MHSFC/LMSC BOOSTER B1CIFlWlV2O1
(RN2181 ) NSRCC-3110.HSFC/LHbC BOOS[ER 8ZCIFlWIV2CD

MACH 0.382

INCIDC CNDFOS INCIDW WNGPFOS REFERENCE INFORMATION
15,0Q0 1.000 0.000 2.000 SREF 1.355G SQ.FT.
15.000 1.000 3.00O Z.00 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRP 31 .1400 INCHES
YMRF 0.0000 INCHES
ZMRF 0.2250' INCHES
SCALE 1.5000 FERCNT
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LMSC/MSFC BOOSTER STUDY. LONGITUDINAL CHARACTERISTICS. NSRDC 3110, BETA = 0
·_ _ _____ ~,,,~wI,, 1,G~,j~ . r'w~Fi W'~wI~ r_ ._ _ _, E~

.,., __ _ .. :. _ i .. _,

.- __ ._ __-.i,_ 

.. , _ x ,/ __

I. .- _ _St 

L . . ... . . . ..

0 2 4 I 12 14 18 22 24

ANGLE OF ATTACK, ALPHA. DEGREES
DATA SET SYMBOL
(RN2149 C
(RNLIS1) L

MACH

CONFIGURATION DESCRIPTION
NSRDC-3110,MSFC/LNSC BOOSTER BlCIFIWIV2DI
NSRCC-3110,MSFC/LMSC BOOSTER BCIFlWI VZDI

INCIDC CNDPOS INCICW WNGFOS
15.000 1 .000 0.000 2.00
15.000 1.000 3.000 2.000

REFERENCE INFORMATION

SREF 1.3550 SQ.FT.
LREF 41.4360 INCHES
BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YMRF 0.0000 INCHES
ZMRF 0.2250 INCHES
SCALE 1.5000 PERCNT
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LMSC/MSFC BOOSTER STUDY, LONGITUDINAL CHARACTERISTICS. NSRDC 3110,' BETA = 0
i. [ __ _~ _1' __ __ __ _ _ IfW r 

I
ii ! iiii r i- ' '1' r i ri .' i ii!Ii

f~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ I = 

t~~~~~~~~~~~· , , r tSL

X TT X t4W44~~~~~~~~~~~~ 

___~~~~~~ _ __ L__ -__

.-- _ __ _ _ .C_ -:

_ _ - AF___

_~ = ' "
,.I - F_ __-, 

~.. . : . \. . g > T . .. 

DA'TA SET SYMBOL

(RN2149)
(RN2ZI ) }

MA CH

t
8 Z2 4 6

ANGLE OF ATTACt
CONFIGURATION CESCRIFTION
NSRCC-3110,HMSFC/LMSC BOOSTER 81ClFIWivaCi
NSRDC-3110 , MSFC/LMSC BOOSTER Bl C1 FIW V2C1D

0. 382

a 10 12 14 16 18 20 22 24 26

K. ALPHA. DEGREES
INCiCC CNCDPOS INCIW WNGPOS REFERENCE INFORMATION
15.D00 I.DOG 0.000 2;000 .SREF . 355G0 SQ.FT.
15.000 1.000 3.000 2.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XNRF 31 .1400 INCHES
YMRF. .0000o INCHES
ZHRF 0.2250 INCHES
SCALE : .5000 FERCNT
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LMSC/MSFC BOOSTER STUDY, LONGITUDINAL CHARACTERISTICS. NSROC 3110, BETA = 0

'''I'''' ''' r . .. ., W W1~~~~r ' I ~ 

b- .' '- . ,

: 4 :: z i X / S : < Q :~~~~~~~~~~~~~~~~~~~~~~~~~~~~. 

_ - " , . . _

'.-. .. __

- | _ ~~~~~ ~ ~~~~~. _ _ .. . , -. .1 _

- 6 ... _
-10 - e

DATA SET SYMBOL
(RN2149)
(RN2-81 ) .

M CH

:h.~~ .B

,*C

- 2 O 2 4

ANGLE OF -
CONFIGVRATION CESCRIFTION
NSRDC-' 1S 0 HSFC/LMSC BOOSTER B1CIFIWlV2DZ
NSRDC-310, NSFC/LMSC BOOSTER B1CSFSWSV2DS

0 .382

12.

ATTACK. ALPHA, DEGI
INCIDC CNDPOS IN

15.i00 . 1.000 O
15.000 1 .00 3

-14 16 20 22 24

REES
NCIDW WNGFOS REFERENCE INFORMATION
G.OOO 2.GOO SREF 1.3550 SQ.FT.
3.000 2.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XHRF 31.1400 INCHES
YHIFz 0.0000 INCHES
ZMRP 0.2250 INCHES
SCALE 1.5000 FERCNT
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m
U .040

Z

.0355
C-,U

LL
LL
LLI .030

U

.025

LL

-J
.2 .020

X

LL
(l .015

m

.o10 

.005 -

.000
-°O0 -.

CATA SET SYMGOL
(RN2149) 
( RN21::81 )

MA CH

-6 -. 4 -2 0 2 4 6 . 10 12 "14 16. 18 20 a 22 24 .26

ANGLE'OF -ATTACK, ALPHA. DEGREES
CONFIGURATION DESCRIFTION INCIDC CNCPOS INCICW WNGFOS REFERENCE INFORMATION
NSRCC-3110,MSFC/LMSC ;BOOSTER BICIFliwV2D1 15.000 1.0OG G .G O :. .-GoD SREF I .3-550 SQ.FT.
NSRDC-3110:MSFC/LMSC BOOSTER BICIF1WIV2DC 15.000 1.000 3.000 2.000 LREF 41.4360 INCHES

BREF 41 .4360. -INCHES
XMRF -31 .1400 INCHES 
YMR RF O'.OOO INCHES
ZMRP O.2250 INCHES
SCALE -I.5000 -FERCNT
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z
Lu.

-.0. j-0.

LL

0 00

z

-. 0O

-0.6 -0.4 -0.2 0.0 0.2 0.4

LIF*
DATA SET SYNBOL CONFIGURATION DESCRIPTION
(RN2149) Q NSROC-3110,MSFC/LHSC BOOSTER B1CIFIWJV2DC
(RNH2181] £ NSRCC-5110,MSFC/LHSC BOOSTER BICIFIW1V2CI

MACH 0.382

NSRDC 3110, BETA = 0

0.6 0.8 1.0 1.2 1.4 1.6 ' .8 Z.0

T COEFFICIENT. CL
INCIDC CNCFOS INCIDW WNGPOS REFERENCE INFORMATION
15.000 1.000 0.000 2.O000 SREF 1.3550 SQ.FT.
15.000 1.000 3.000 2.000 LREF 41.4360 INCHES

DREF 41.4360 INCHES
XMRP 31.1400 INCHES
YHRF 0,0000 INCHES
ZHRP 0.2250 INCHES
SCALE 1.5000 PERCNT
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.08
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.- __ _ __~~~~~~

v v 9 _ l _ _~~~~~~~~~~~~~~~~~~

. \ S~~~~~~~~~~~~~~~~~~~~~~~

16 -1 -I -I - B 1 - 2D~2 !' 4 ,

DATA SET SYMBOL
(RN2150 )
tRNZi1z ) 

NACH

SIDE SLIP
CONFIGURATION DESCR I PTION
NSRCC-3110 MSFC/LMSC BOOSTER B1CIFIWIVZCI
NSRDC-3J10 MSFC/LMNC BOOSTER Bl CI FWIVZCI

ANGLE. BETA. DEGREES
INCIDC CNCFOS INCIDW
15 .oG 1.O00O 0.000
15.000 1.000 3.000

0.381

WNGFOS REFERENCE INFORMATION

2.000 SREF 1.3550 SQ.FT.
2.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XNRP 31.1400 INCHES
YMRF 0.0000 INCHES
ZNRF 0.2250 INCHES
SCALE 1.5000 PERCNT
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LMSC/MSFC BOOSTER STUDY. LATERAL CHARACTERISTICS, NSRDC 3110, ALPHA = 0 DEGREES

-. 040 _
-16

~l f . w I ,l..l .tN~ w [ r i I! * l Wif fi l W l.! wl* ~t7~ '-f----I~

=-r~l == _=_ 

~....X

...

i~~ ....

~~~~~~~~~~~~~~

.........

-14 -12 -10 8 -6 -4 10
4 6 . .

14 16

SIDE SLIP ANGLE, BETA, DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION
(RN2150) NSRDC-311G.MSFC/LHSC BOOSTER BICIFIWIV2D1
(RNz182) L NSRDC-31O,NMSFC/LNSC BOOSTER BICIFIWlV2CI

MACH

INCIDC CNDPOS INCIDW WNGFOS
15.000 1 .00 0.000 2.000
15.000 1.000 3.000 2.000

0.381

REFERENCE INFORMATION
SREF 1.3550 SQ.FT.
LREF 41.4360 INCHES
BREF 41.4360 INCHES
XMRF 31 .1400 INCHES
YNRF 0.0000 INCHES
ZMRP 0.2250 INCHES
SCALE. 1.5000 PERCNT
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LMSC/MSFC BOOSTER STUDY, LATERAL CHARACTERISTICS, NSRDC 3110, ALPHA = 0 DEGREES

~~~e~I1!1IlIIIJ.- _J '_~ _ ~ [r ir __l ___ _

_-___ll_ l ___ 

_·_ _ 

14 -12 -10 - B 6 _

SIDE
CONFIGURATION CESCRIFTION

NSRCC-3110,MSFC/LMSC BOOSTER BICIFll
NSRCC-3110,MSFC/LMSC BOOSTER BICIFIl

4 -2 0 2 4 6

SLIP ANGLE. BETA. DEGREES
INCICC CNDPOS INCICW

WlV2C1 15.000 1.000 0.000
Wl V2C1 15.000 1.000 3.000

0.381

-. 25
-16 - I

DATA SET SYMBOL

(RNZ150 I
( RNZ 182)

MACH

B 10 12 14 16

WNGFOS REFERENCE INFORMATION

2.000 SREF 1.3550 SQ.FT.
2.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YMRF 0.0000 INCHES
ZMRF 0.2250 INCHES
SCALE 1.5000 FERCNT
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LMSC/MSFC BOOSTER S'

-0.8
-10

[UDY. LONGITUDINAL CHARACTERISTICS, NSRDC 3110. BETA = 0

T .,. i,,. · , .W 1 ..t.s.

| - - -- - - - - - -~~~~~~~~~~~~

[XXTXX~ ~/k

b---~~~~~~~~~~~~~ ,- ..... --- 

t -z -- 

- ----- /--- 

- 6 - 4 - 2 10 12 14 18

DATA SET SYMBOL
(RN2153)
( RNZI 85 R

MACH

ANGLE OF ATTACK, ALPHA, DEGREES
CONFIGURATION DESCRIFPTION INCIDC CNCPOS INCICW
NSRDC-3110,MSFC/LMSC BOOSTER BICIFIWIVZOC 3.000 2.000 0.000
NSRDC-3S10,MSFC/LMSC BOOSTER BlCIFIW1V2DI 3.000 2.000 3.000

WNGPOS

2.000
2.0oO

0.381

REFERENCE INFORMATION
SREF 1.3550 SQ.FT.
LEEF 41.4360 INCHES
BREF 41.4360 INCHES
XMRP 31.14D0 INCHES
YMRP 0.0000 INCHES
ZMRP 0.Z250 INCHES
SCALE 1.5000 PERCNT
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LMSC/MSFC BOOSTER STUDY. LONGITUDINAL CHARACTERISTICS. NSRDC 3110. BETA
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CATA SET SYMBOL

(RN21553) 
(RNZ185 

MACH

CONFIGURATION CESCRIPTION
NSRCC-3110,MSFC/LMSC BOOSTER BICIFIW1V2DI
NSRCC-3110.MSFC/LMSC BOOSTER BIC1FIWIVZDI

0.381

INCIDC CNDPOS INCIDW WNGFOS REFERENCE INFORMATION
3.000 2.000 0.OO 2.G00 SREF 1.3550 SQ.FT.
3.000 2.000 3.000 2.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRF 31.1400 INCHES
YMRF Do.DDD INCHES
ZMRF 0.2250 INCHES
SCALE 1.5000 FERCNT
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DATA SET SYMBOL
I fRNZ 153 I

(RNI85 )3

MACH

I -6 -4 -2 0 2 4 6 8 10 1Z 14

ANGLE OF ATTACK, ALPHA. DEGREES
CONFIGURATION CESCRIFTION

NSRcC-3110,NSFC/LMHSC BOOSTER B1C1F1W1V2D1
NSRcC-3110,MSFC/LMSc BOOSTER BSCIFiW¥V2rl

0.361

18

=0

20 22 24 26

NCIDCC CNDPOS INCIVW WNGPOS REFERENCE INFORMATION
3.O000D 2.000 0.0o0 2.000 SREF . 1.355 SQ.FT.
3.000 2.000 3.000 2.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XHRP 51.1400 INCHES
YHRP 0.0000 INCHES
ZHRP 0.2250 INCHES
SCALE 1.5000 PERCNT
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LMSC/MSFC BOOSTER STUDY, LONGITUDINAL CHARACTERISTICS. NSRDC 3110. BETA = 0
'--i i--------i- ir1- Ii 1-T1-,-ry -r,1r- - 1- if- TT T TT- 1 T
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10 12 14 16 18 20 24 26

ANGLE OF ATTACK, ALPHA, DEGREES
CATA SET SYNMOL

(RN215S3)
IRN2165 I 

MACH

CONFIGURATION CESCRIPTION

NSRDC-311G,MSFC/LNSC BOOSTER BICIFIW1V2CI
NSRCC-3110, MSFC/LMSC BOOSTER BIC1FIWIV2D1

0.381

INCIDC CNDPOS INCICW WNGPOS REFERENCE INFORMATION

3.000 2.000 O.OOG 2.G00 SREF 1.3550 SQ.FT.
3.000 2.000 3.000 2.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YMRF 0.0000 INCHES
ZMRF 0.2250 INCHES
SCALE 1.5000 FERCNT
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DATA SET SYMBOL

(RN2153)
(RN2165 R

MACH

STUDY. LONGITUDINAL CHARACTERISTICS. NSRDC 3110. BETA O0

CONFIGURATION DESCRIPTION

NSRDCC3110,MSFC/LHSC BOOSTER
NSRDC-3120,MSFC/LMSC BOOSTEi

0.381

2 4 6 8 10 12 14 16 18 20 22 24 26

ANGLE OF ATTACK. ALPHA, DEGREES
INCICC CNDPOS INCIDW WNGFOS REFERENCE INFORMATION

R 81CIFlWIV2V1 3..000 2.000 G0.00 2.000 SREF 1.3550 S.FT.
R BICIFSWIV2I1 3.000 2.000 3.000 Z.OGU LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRF 31.140D INCHES
YMRP 0.0000 INCHES
ZMRP 0.2250 INCHES
SCALE 1.5000 PERCNT
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LMSC/MSFC BOOSTER STUDY., LONGITUDINAL CHARACTERISTICS. NSRDC 3110. BETA = 0
to r
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DATA SET SYMBOL
fRNZ153) Q
(RNZ185) 

HACH

:--i Tt TI 1T TT TW-T I~TjTTTT 1 T 1 T T 1 t 1

/1 .
-- t -- _ -_-_

//~~~~~~~~ _ _ _ _ _ _~~-

- 6 - 4 4

ANGLE OF A
CONFIGURATION DESCRIFTION
NSRDC-3110,MSFC/LMSC BOOSTER BlCIFIWlVCl
NSRCC-311r,hMSFC/LMSC BOOSTER BI CI FWl V1

6 8 l0 12 14

MTTACK. ALPHA. DEGREES
INCIDC CNDCOS INCICW
3. 0G0 2. G0 0.000
3.000 2.000 3.000

0.381

16 18 20 24 26

WNGPOS REFERENCE INFORMATION
2.000 SREF 1.3550 SQ.FT.
2.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YMRF 0.0000 INCHES
ZMRP 0.2250 INCHES
SCALE 1.5000 PERCNT
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LMSC/MSFC BOOSTER STUDY, LONGITUDINAL CHARACTERISTICS. NSRDC 3110. BETA = 0

-10 - 8 - 6 -4 - 0 2 4 6 4
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20 24 26I 10 12 14 16 18

ANGLE OF ATTACK, ALPHA,-OEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION

IRN2153 ) R NSRCC-3110HSFC/LMNSC BOOSTER BICIFlWIVYDI
(RNZ15s) NSRCC-3110, SFC/ LMSC BOOSTER B1CIFLWIV291

INCIOC CNOPOS

3.000 2.000
3.000 2.000

INCICW WNGPOS

0.00U i D 2.000
3. G00 2.000

0.381

REFERENCE INFORMATION

SREF 1.3550 S0.FT.
LREF 41 .4360 INCHES
BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YMRF 0.0000 INCHES
ZHRF 0.2250 INCHES
SCALE 1.5000 PERCNT
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LMSC/MSFC BOOSTER STUDY. LONGITUDINAL CHARACTERISTICS, NSRDC 3110, BETA = 0

vr lllw ff ! I ! I ! w f I! I ! w ~ ~ Wl ~i 'X
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tX I= ...
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-0.4 -0.2 0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0

CATA SET SYHMBOL
ERN21 53 )
( RN2185 ) I

HACH

CONFIGURATION DESCRIFTION
NSRCC-311,0HSFC/LHSC BOOSTER BICIFIW.
NSRCC-311D,HSFC/LNSC BOOSTER B1C1FIW:

LIFT COEFFICIENT, CL
INCIDC CNDFOS INCI}W WNGFOS

IV2Ci 3.000 2.000 O. ODO 2.00
IV2Dl 3.000 2.G0O 3.000 2. D0

0.381

REFERENCE INFORMATION
SREF 1.3550 SQ.FT.
LREF 41.4360 INCHES
BREF 41.4360 INCHES
XHRP 31.1400 INCHES
YHRF 0.0000 INCHES
Z'4RP 0.2250 INCHES
SCALE 1.5000 FERCNT
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U
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.0O

.0O

.06

U,

X

C

m
m
._

z
ULd

LL

LL

C0

0

z

_1
Cr--J
U

SIDE SLIP ANGLE. BETA, DEGREES
DATA SET SYMBOL CONFIGURATION CESCRIPTION
CRNS2154) ( NSRDC-3110,HSFC/LMSC BOOSTER BICIFWJIVZC1
(RN2186) R NSRDC-3110.HSFC/LMSC BOOSTER BICIFIWIV2DI

MACH 0.382

INCICC CNCPOS INCIDW WNGPOS REFERENCE INFORMATION
3.000 2.000 0.000 2.000 SREF 1.3550 SQ.FT.
3.000 2.000 3. OG 2.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YMRP 0.0O00 INCHES
ZMRF 0.2250 INCHES
SCALE 1 .5000 PERCNT
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LMSC/MSFC BOOSTER STUDY, LATERAL CHARACTERISTICS. NSRDC 3110. ALPHA = 0 DEGREES
.040 i

.015

x

0

m

z

)-u

Zz

LL

LL
LI

I-
0z

.C3O

.025

.020

.015

.010

.005

.000

-. 005

-. 010

-. 015

- .020

-. 025

-. 030

-. 033

-. 040 E .
-16

DATA SET SYMBOL

(RN21654)

MACH

+- . =,,,

P~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

,,. .

-14 -12 -10 -6 -4 -2

SIDE SLIP ANGFL
CONFIGURATION CESCRIFTION

NSRDC-311JD,MSFC/LHSC BOOSTER BICIFIWIVCDI
NSROC-3110,JMSFC/LMSC BOOSTER BICIFIWlV2DI

o 2

', BETA. DEGREES
INCICC CNCFOS INCICW
3.000 2.000 0.000
3.000 2.000 3.000

WNGFOS
2.000
2.000

0.386

10 12 14 16

REFERENCE INFORMATION
SREF 1.3550 SQ.FT.
LREF 41.4360 INCHES
BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YMRP 0.0000 INCHES
ZMRF 0.2250 INCHES
SCALE 1.5000 FERCNT
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LMSC/MSFC BOOSTER STUDY, LATERAL CHARACTERISTICS, NSRDC 3110. ALPHA = 0 DEGREES

r~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
r
r

_. _ _ -

,~~ , .. , _

-14 -12 -10 - 6

CDATA SET SYMBOL CONFIGURATICON DESCRIFTION
(RN2154) NSRCC-3110.MSFC/LMSC BOOST
lRN2186I NSROC-3110,MSFC/LMSC BOOST

-6 -4 - 2 0 2 4 6

SIDE SLIP ANGLE, BETA. DEGREES
INCICC CNDCPOS INCICW

TER BICl F1WI V2DI 3.000 2. 00 0G.000
TER BICI FlWIVC1 3.000 2.000 3.000

0.382

8 10 14 16

WNGPOS REFERENCE INFORMATION
2.000 SREF 1.3550 SQ.FT.
2.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRF 31.1400 INCHES
YMRF D.0000 INCHES
ZMRF 0.2250 INCHES
SCALE 1.5000 PERCNT
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LMSC/MSFC BOOSTER STUDY. LONGITUDINAL CHARACTERISTICS, NSRDC 3110. BETA = 0
tr-- ,--r r----! ! ,~i i -,--r 1T"l fll r ilg ll Ill'i"" fl! -rT !1T ¥l-Ji - t--r -r--T 111 TT

_ ._ . g __ __ _
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__~~~~~~~~~~~~~~~~~~~~~~~~~~~~~____ I _____ __ _ _ t I 1

.i1I1111~ v I 1

_ I I,, 7 _ TT-I-I 1-~~~~~~~~~~,

_ I 1&, __ tT -- I 1-1--~~~~~~~~~~~~~~~~~

I 1Y 1 II . I |I

- 2 0 4 6 10 12 14 16 1S 20 22 24 26

ANGLE OF ATTACK. ALPHA, DEGREES
DATA SET SYMBOL

(RN21571
(RNZ 89) 

MACH

CONFIGURATION CESCRIFTION

NSRCC-3311,.MSFC/LMSC BOOSTER BICilFWIVZDI
NSRDC-3110,MSFC/LMSC BOOSTER BICIFlWIV2CI

INCICC CNDFOS INCIDW

15.000 2.00 D..000
15.00G 2.000 3.000

0.381

WNCFOS REFERENCE INFORMATION

2.O0G0 SREF 1.3550 SQ.FT.
Z.00D LREF 41.4360 INCHES

BREF 41.4360 INCHES
XHRF 31.i400 INCHES
YMRP O.0OOO INCHES
ZNRF 0.2250 INCHES
SCALE 1.5000 FERCNT
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LMSC/MSFC BOOSTER SI
.20 I

TUDY. LONGITUDINAL CHARACTERISTICS. NSRDC 3110. BETA = O

- - - - - - -/ 4 -- ~~~~~~~~~~~ --

....... _.__ .

0 - 8 - 6 - 4 - 2

CONFIGURATION CESCRIPTI(

NSRDC-3110IHSFC/LNSC 00(
NSRDC-3110,MSFC/LMSC B0C

0.381

0 2 4 6 8 10 12 14 16 18 20 22 24 26

ANGLE OF ATTACK. ALPHA, DEGREES
ON INCICC CNDFOS INCICW WNGPFOS REFERENCE INFORMATION
OSTER B1CIFIWSV2C1 15.000 2.000 0.000 2.000 SREF 1.3550 SG.FT.
OSTER BICIFIWIV2C1 15.000 2.000 3.000 2.000 LREF 41.4360 INCHES

BREF 41 .4360 INCHES
XNRP 31.1400 INCHES
YMRF 0.0000 INCH;S
ZHRF 0.2250 INCHES
SCALE 1.5000 FERCNT
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z
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U
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.00
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CATA SET SYHBOL

(RN2157) Q
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z

--

LL
Lii

LJ

z

(,
z

I

.05

.oo

-. 05

-. 10

-. 15 

-10

CATA SET SYMBOL

(RN2157) A
(RN21S9) D

MACH

CONFIGURATION DESCRIFTION

NSRCC-3110,MSFC/LMSC BOOSTEf
NSRCC-3110,MSFC/LMSC BOOSTER

0.381

CHARACTERISTICS, NSRDC 31

2 4 6 8 10 12 14 16 18 20 22. 24 26

ANGLE OF ATTACK. ALPHA. DEGREES
INCICC CNCFOS INCICW WNGFOS REFERENCE INFORMATION

R BICIFIWIV2C1 15.000 2.000 0.000 2.000 SREF 1.3550 SQ.FT.
R BICIFIWI 2C1 15.000 2.000 3.000 2. 000 LREF 41.4360 INCHES

BREF 41 .4360 INCHES
XHRF 31.1400 INCHES
YMRF 0.0000 INCHES
ZMRF 0.2250 INCHES
SCALE 1.5000 PERCNT
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a.o 

1.*

1.4

1.2

1.0

-J
U

z
LLJ

LL
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_J

0.8

0.6

0.4

0.2
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-10
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fir~~~~~~~~~~~~~~~~~~~~~~~

7

·~~~
'l

t~~~~~~~~~~~~~~~~~~~~~~~~
,~~~~~~~~~~~~~~~~~~~~~~ .....~~~~~~~~~~~~~~~~~-

//~~~~~~~~~~~~~~~~~~~

- B

DATA SET SYMBOL
( RN2157) n
(RN289 ) 

MACH

-6 - 4 -2 0 2 4 6 8 10 12 14

ANGLE OF ATTACK. ALPHA, DEGREES
CONFIGURATION DESCRIFTION INCIDC' CNDPOS INCICW
NSRDC-3110,MSFC/LMSC BOOSTER BICIFIWIV2CZ 15.000 2.000 0.o00
NSRCC-3110,MSFC/LMSC BOOSTER BICIFlWIVZD1 15.000 2.000 3.000

0.581

16 18 20 22 24 26

WNGFOS REFERENCE INFORMATION

2.000 SREF 1.3550 SQ.FT.
2.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRF 31.1400 INCHES
YMRF 0.0000 INCHES
ZMRF 0.2250 INCHES
SCALE 1.5000 FERCNT
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LMSC/MSFC BOOSTER S
.o0

.75

70G

.65

.60

.55

.50

.40

.35

.30

.25

.20

.15

.10

.05

rUDY. LONGITUDINAL CHARACTERISTICS, NSRDC 3110. BETA = 0
I li' .1" .l .i .,! . ll .w i .,f .1 i'! ir .Il-.l ... I,! .1 .l .~t V

-- - - - - - -~~~~~~~~~

- - - - - - S - -~~~~· 

- I -~ ~ , - __ _ ___

_ _ _ __ _ _/ :

S~... / / i

77z
I . 7'/Sg- -

.00
-20 -

CATA SET SYMBOL

IRNZ157)
(RN2189) 

HACH

8 -6 -4 -2 2 10 12 14 16 18 20 22 24 26

ANGLE OF ATTACK. ALPHA, DEGREES
CONFIGURATION CESCRIFTION
NSRCC-311jMHSFC/LMSC BOOSTER BIC1FIWIYVZl
NSRCC-3110,HSFC/LMSC BOOSTER BlCIFlWIVZCI

0.381

INCICC CNCFOS INCICW WNGFOS REFERENCE INFORMATION
15.000 2.000 O.000 2.G00 SREF 1.3555 SQ.FT.
15.000 2.000 3.000 2.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRF 31.1400 INCHES
YMRF 0.0000 INCHES
ZMRF 0.2250 INCHES
SCALE 1.5000 PERCNT
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LMSC/MSFC BOOSTER STUDY, LONGITUDINAL CHARACTERIS1

7

I

o

- I

-3

- 4

- 5

! ! ! ~' · ! i ;~ i w '~ · ! · ! i"'! i'l l ! w ! I I I · ~ lr i'w v' i ! i ! ! d 'l i ! v r ~ ! i ir d ! i ~ !

E

/ . .......

/

/

I- 6. . .
-10 - 8 - 6 - 4 - 2

DATA SET SYMBOL

I hN2189 ) AC

MA CH

0 2 4 6 8 10 12 14 16 18 20 22

ANGLE OF ATTACK. ALPHA, DEGREES
CONFIGURATION DESCRIPTION
NSROC-3110,MSFC/ LMSC BOOSTER BICIFlWlV21I
NSROC-3110,MSFC/LMSC BOOSTER BICIFIWIV2I0

0.381

INCIDC CNDFOS INCICW WNGFOS REFERENCE INFORMATION
15.000 2.00 O0.00 0 2.000 SREF
1.0 25.00 0 .000 3.000 2.000 LREF

BREF
XMRF
YMRP
ZMRPF
SCALE

PAGE 1568

.o 0
rICS, NSRDC 3110. BETA = 0

0

-

I-

o

(C

II
LL

-]

24 26

1.3550
41.4360
41.4360
31.1400

0 .000
0.2250
1.5000

S. FT.
INCHES
INCHES
INCHES
INCHES
INCHES
FERCNT



.055

.050

Ct.
.040 

.-'-

W. .030

LLI

rY .025 -

LL

< .020 

X

.005 -

.000 '

CDATA SET SYMBOL

( RN2 157)
(RN2189)

MACH

BOOSTER STUDY, LONGITUDINAL

2 4

ANGLE OF /
CONFIGURATION CESCRIPTION
NriC-3110. MSFC/LMSC BOOSTER BICIFWIlV2I'l
NSRCC-3110,MSFC/LMSC BOOSTER BlC1F1W1V2C1

0.361

6 8 10 12 14

ATTACK. ALPHA. DEGREES
INCICC CNDFOS INCIDW
15 .000 2.000 0.000
15.000 2.000 3.000

WNGFOS REFERENCE INFORMATION

2.D00 SREF 1.3550 SQ.FT.
Z.000 LREF . 41.4360 INCHES

BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YMRP 0.0000 INCHES
ZNRF 0.2250 INCHES
SCALE 1.5000 PERCNT
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STUDY, LONGITUDINAL CHARACTERISTICS, NSRDC 3110. BETA =

.05 

-I

-. 20

LO

) -0.6 -O0.4 -0.2 0.0 0.2 0.4

LIF
CATA SET SYMBOL CONFIGURATION CESCRfilFTION

IRN2157) Q NSRCC-3110MHSFC/LMSC BOOSTER BlClFlWlVZCI
IRN2189) NSRfC-3110,4SFC/LMSC BOOSTER BICIFlWlV201

MACH 0.3'81

T COEFFICIENT. CL
INCIOC CNCFOS INCICW WNGPOS REFERENCE INFORMATION
15.000 2.00E 0.000 2.00 SREF 1.3550 SQ.FT.
15.000 Z.000 3.000 2.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XHRF 31.1400 INCHES
YMRF 0.0000 INCHES
ZMRF 0.2250 'INCHES
SCALE 1.5000 FERCNT
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U')

X

0

m

_J
m

z

LL
-

LL
LL

LdXU
0

'C
Z

_J

.._

*1I .... I . .- 
-12 -10 - 8 - 6 - 4

SIDE SLIP ANGLE,. BETA, DEGREES
DATA SET SYHBOL
.(RNSI5) Q

( RNZ2 90 ) N

MACH

CONFIGURATION DESCRIFTION
NSRDC-3110SMSFC/LMSC BOOSTER BICIF1WIV2DI
NSRDC-3110,MSFC/LHSC BOOSTER BICIFlWIV2DI

INCIDC CNDFOS INCIDW
15.000 2.000 0.000
15.000 2.00 3.000

0.361

WNGPOS REFERENCE INFORMATION
2.o00 SREF 1.3550 SQ.FT.
2.000' LREF 41.4360 INCHES

BREF 41 .4360 INCHES
XMRP 31.1400 INCHE.S
YMRF 0.0000 INCHES
ZHRF 0.2250 INCHES
SCALE I.5000 FERCNT
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LMSC/MSFC BOOSTER STUDY. LATERAL CHARACTERISTICS. NSRDC 3110. ALPHA- = 0 DEGREES

_~~~~~~~~~~~~~~~~~~~ _ ,_ .__

.E 

-.040
-16 -14 -12 -10

CDATA SET SYNBOL

(RN2190 )

NA CH

- 8 -6 -4 -2

SIDE SLIP ANGLE. BETA. DEGREES
CONFIGURATICN CESCRIFTION INCICC CNDFOS INCICW
NSRDC-3110,NSFC/LHSC BOOSTER BICIFlWV2D .15,000 2.0G0 0.000
NSRCC-3110MOSFC/LMSC BOOSTER BlCIFIWIV2DI 15.000 2.000 3.000

0.381

WNGPOS REFERENCE INFORMATION
2.000 SREF 1.3550 SQ.FT.
2.D00 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YNRF 0.0000 INCHES
ZNRF 0.2250 INCHES
SCALE 1.5000 PERCNT
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.25s
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u

(. .05
LL

LLJ
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Ir

LL
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-. 15
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-16 1J

OATA SET SYMBOL

LRN215$)
(RN2190)

HACH

LATERAL CHARACTERISTICS, NSRDC 3110. ALPHA = 0 DEGREES

14 -12 -10 - S - 6 - 4 -

SIDE SLIP
CONFIGURATION DESCRIPTION
NSRCC-3110IC SFC/LHSC BOOSTER BICIFIWIV2CI
NSRDC-3110,MSFC/LHSC BOOSTER BICIFlWIV2D1

0.381

2 0 2 4 6

ANGLE. BETA, DEGREES
INCIDC CNDFOS INCIDW
15 .000 2.000 0.00
15.000 2.000 3.000

WNGFOS REFERENCE INFORMATION
2.G00 SREF 1.3550 SQ.FT.
2.000 LREF 41.4360 INCHES

BfiREF 41 .4360 INCHES
XHRP 31.1400 INCHES
YMRP 0.0000 INCHES
ZNRP 0.2250 INCHES
SCALE 1.5000 FERCNT
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LMSC/MSFC BOOSTER STUDY, LONGITUDINAL CHARACTERISTICSo NSRDC 3110. BETA = 0
.,1 ssg w i rL§S 

~--~~~ C/..... 

10 12 14 16 18 20 22 24 26

ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION
IRN2193) 0 NSRCC-3110,MSFC/LNSC BOOSTER BlC2FIWlVZDI
(RN22251 NSRDC-3110,MSFC/LMSC BOOSTER BIC2FIlWV2DZ

MACH 0.380

INCIDC CNCPOS INCIDW WNGFOS REFERENCE INFORMATION

3.000 1.00D 0.000 1.000 SREF 1.3550 SQ.FT.
3.000 1.000 3.000 1.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRF 31.1400 INCHES
YMRF 0.000 INCHES
ZMRP 0.A150 INCHES
SCALE 1.5000 PERCNT
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LMSC/MSFC BOOSTER STUDY, LONGITUDINAL CHARACTERISTICS, NSRDC 3110. BETA =-

_~~- . - _ _ _ -- _ _

r___.____.

- _ _--- -_ - _________ - I ________ _-________

L

4 6 8 10 12 14 16 1. 20 24 26

ANrI F PF ATTACKR Al P4A nFR'cEC

OATA SET SYMSOL
I RNZ193 I D
(RN2225 )

NA CH

AINULr_ Ur r I I\ Al
CONFIG URATION CESCRIFTION
NSRDC-3110,HSFC/ LMSC BOOSTER BICZFIWlVZO1
NSRCC-3110,MSFC/LMSC BOOSTER BIC2FIWIV2DI

0.380

1\ ALrNA. ULUrctb
INCICC CNCFOS INCIDW WNGPOS REFERENCE INFORMATION
3.000 1.bO .0.000 1.00o SREF 1.3550 SQ.FT.
3.000 1.000 3.000 1.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YMRP 0.0000 INCHES
ZHRF 0.2250 INCHES
SCALE 1.5000 PERCNT
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LMSC/MSFC BOOSTER STUDY, LONGITUDINAL CHARACTERISTICS. NSRDC 3110. BETA = 0

* .-j…__ _ · ,

-. 20

DATA SET STHBOL

(RN2193)
iRN2Z25 A R

HACH

8 -6 - 4 - 2

CONFIGURATION CESCRIFTI(

NSRCC-3110,HSFC/LMSC DO(
NSRCC-3110,HSFC/LMSC BX

0 2 4 6 68 0 12 14

ANGLE OF ATTACK. ALPHA. DEGREES
ON INCICOC CNCFO5 INCICW

OSTER B C2F Wl V2D 3.000 1.000 0.000
>OSTER DBC2FIWIV2DI 3.000 . 000 3.000

0.380

16 18 20 22 24 26

WNGFOS REFERENCE INFORMATION
1.000 SREF 1.3550 SQ.FT.
.1.000 LREF 41.4360 INCHES

BREF 41.4360 iNCHES
XMRF 31.1400 INCHES
YMRF 0.0000 INCHES
ZMRF 0.2250 INCHES
SCALE 1.5000 FERCNT
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LONGITUDINAL CHARACTERISTICS.

0.6

LLLL

0 0.4

-0.4

-10 - 6 - 4 - 2 0 2 4

ANGLE OF
CATA SET SYMBOL CONFIGURATION CESCRIFTION

(RN2193) R NSIC-311 0,SFC/LMSC BOOSTER BIC2FIWIVIC
(RN2225, Zi NSRCC-3110,MSFC/LMSC BOOSTER BIC2F1WIV2C1

MACH 0.380

ATTACK, ALPHA. DEGREES
INCICC CNCFOS INCIDW WNGFOS REFERENCE INFORMATION
3.OD00 1.000 .000 1.000 SREF 1.3550 SQ.FT.
3.000 1.000 3.000 1.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRF 31.1400 .INCHES
YMRP 0.0000 INCHES
ZMRP 0.2250 INCHES
SCALE 1.5000 FERCNT
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LMSC/MSFC BOOSTER STUDY. LONGITUDINAL CHARACTERISTICS, NSRDC 3110. BETA 0 O
.0O
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.s 

.60

.55

.50

.45

.40

.35

.30

.25

.20

.00 .

DATA SET SYMBOL
(RN2193)
IRN2225)

HACH

- 6 -4 -2 0 Z 4 6 8 10 12 14 16 18 ~0 2~ 24 26

ANGLE OF ATTACK, ALPHA, DEGREES
CONFIGURATION DESCRIPTION INCICC CNDPOS INCICW WNGPOS REFERENCE INFORMATION
NSRfiC-3110,MSFC/LSC BOOSTER BIC2FIWIV2DI 3.000 1.000 0.0D0 1.000 SREF 1.3550 SG.FT.
NSRCC-3110,MSFC/LHSC BOOSTER BICZFIWIVZrl 3.000 1.000 3.000 1.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XHRP 51.1400 INCHES
YMNRP 0.0000 INCHES
ZMRP 0.2250 INCHES
SCALE 1.5000 PERCNT
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LMSC/MSFC BOOSTER STUDY. LONGITUDINAI CHARARTFPRISTICrS. qnr Iln_ DrTA - fl

6

-%C 

a

L
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I- -------- _ I

- - . ...- ; A L ~ . . ., . · . F-s -6 -i, . .A · · I

DATA SET SYMBOL
I RN2193 )
I RN2225) 

MACH

CONFIGURATION DESCRIFTION
NSRCC-3110G,MSFC/LMSC BOOSTEI
NSRCC-311GHSFC/LMSC BOOSTEI

0.38u

ANGLE OF ATTACK, ALPHA, DEGREES
ZNCICC CNOFOS INCIDW WNGPOS REFERENCE INFORMATIONR BlC2FIWlVZCI 3.000 1.000 0.000 1.000 SREF 1.3550 SQ.FT.R B1C2FIWlVZDI 3.000 1.000 3.000 1.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YMRPF .0000 INCHES
ZMRF 0.2250 INCHES
SCALE 1.5000 FERCNT
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m

ANGLE OF ATTACK. ALPHA, DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION INCIcC CNcDOS INCIDW
(RN2193) a NSRDC-3110,HSFC/LNSC BOOSTER BIC2FIWIV2D1 3.000 I.OU O.000o
(RNZ225) NSRDC-3151,MSFC/LMSC BOOSTER BICZFIWiV2C1 3.000 1.000 3.000

HACH 0.380

WNGFOS REFERENCE INFORMATION
1.DOG SREF 1.3550 SQ.FT.
1.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XHRP 31.1400 INCHES
YHRP 0.0000 INCHES
Z4RP 0.2250 INCHES
SCALE 1.5000 FERCNT
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LMSC/MSFC BOOSTER STUDY, LONGITUDINAL CHARACTERISTICS, NSRDC 3
.BID

.t$

.10

,05

o00

- .05

-. 10

110, BETA = 0

I~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-
k~~~~~~~~~~~~~~~~~~~~~~~~ Ill___________________ __________________________________________

-. 15

-. 20
-0.6

DATA SET SYMBOL

(RNZ193) C
(RN2225)

MACH

i-t I~

-0.4 -0.2 0.0 0.2 0.4

LIFT
CONFIGURATION DESCRIPTION

NSRDC-3110,MSFC/LMSC BOOSTER BICZFIWIV 2D1
NSROC-3110,HSFC/LNSC BOOSTER B1CZFIWIVZD1

0.6 0.8 1.0

COEFFICIENT, CL
INCIOC CNDFOS

3.uD0 1.000
3.000 1.000

1.2 1.4 1.6 1.8 2.0

INCICW
0.000
3.D00O

0.3680

WNGPOS REFERENCE INFORMATION

1.000 SREF 1.3550 SQ.FT.
1.000 LREF 41.4360 INCHES

BREF , 41.4360 II:CHES
XHRP 31.1400 INCHES
YNRP 0.0001 INCHES
ZNRF 0.25§0 INCHES
SCALE 1.5000 FERCNT
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LMSC/MSFC BOOSTER STUDY, LATERAL CHARACTERISTICS, NSRDC 3110, ALPHA = 0 DEGREES
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-J
-J
0

.05

.04

.03

.02

.01

.00

-. 01

-. 02

-. 03

-. 04

-. 05

-. 06

-. 07

-. 06 s I
-16 -

CATA SET SYHBOL
(I RN2194) 
1RNH2226) N

MA CH

14 -12 -10 - 8

CONFIGURATION CESCR'IFTION
NSROC-3110,NSFC/LNSC BOOS
NSROC-3110,MSFC/LMSC BOOS

- 6 -4 -2 0 2 4 6

SIDE SLIP ANGLE. BETA. ODEGREES
INCIDC CNDFOS INCIDW

TER BICZFlWIV201 3.000 1.000 0.000
TER BlC2FIWIV2C1 3.000 1.000 3.000

0.377

8 10 12 14 16

WNGPOS REFERENCE INFORMATION

1.000 SREF 1.3550 SQ.FT.
1.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YHRP 0.0000 INCHES
ZHRF 0.2250 INCHES
SCALE 1.5000 FERCNT
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LMSC/MSFC BOOSTER STUDY, LATERAL CHARACTERISTICS, NSRDC 3110. ALPHA = 0 DEGREES

-4 -2 2 4 6 6 10 12 14 16

SIDE SLIP ANGLE, BETA, DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION

(RN2194 ) NSRDC-3110,MSFC/LMSC BOOSTER BlC2FIWlV2CI
(RN-226) NSRCC-3110,MSFC/LMSC BOOSTER B1C2FlWIV2DI

MACH

INCICC CNDFOS INCICW
3.000 1.000 0.000
3.000 1.000 3.000

0.37T

WNGFOS REFERENCE INFORMATION
1.000 SREF 1.3550 SQ.FT.
1.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRF 31.1400 INCHES
YMRP D.0000 INCHES
ZMRF 0.2250 INCHES
SCALE 1.5000 PERCNT
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LMSC/MSFC BOOSTER STUDY, LATERAL CHARACTERISTICS. NSRDC 3110, ALPHA = 0
. I " 'I-' '' w ' , , i. ,w .r. - · · * . k I -, ,,

U- .0
LL

LL
LO

W .0
U-

_j -. 05

I-

-. 10

-. 15

-. 20

-. 25
-16 -1

DATA SET SYMBOL
RNZI194)

(RN2226J 

MACH

-SIDE6 SLIP

SIDE SLIP
CONFIGURATICN CESCRIFTION
NSROC-3110,MSFC/LMSC 800STER BICZFIUIV2DI
NSRCC-3110,MSFC/LMSC BooSTER BICeFIWIVZC1

0.371

- 2 0 2 4

ANGLE, BETA. DEG
INCIDC CNDFOS

13.G OD 1.000
3.000 l.1000

6

iREES
INCICW WNGFOS REFERENCE INFORMATION
0.000 1.000 SREF 1.3550 SG.FT.
3.000 1.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRF 31.1400 INCHES
YMRF 0.0000 INCHES
ZMRP 0.2250 INCHES
SCALE 1.5000 PERCNT
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.0O

1.e

1.6

.4

1.2

I.0

o.6

O.6

0.4

0.2

0.0

-0.4

-0.6

-0.s - - 6 - 4 --10 -6 -6 -4 - a

DATA SET SYMBOL CONFIGURATION DESCRIFTION
1RN2197) NSRCC-3110, MSFC/LMSC BOOSTE
tRN2229 R) NSRCC-3110,MSFC/LMSC BOOSTE

MACH 0.381

ANGLE OF ATTACK. ALPHA, DEGREES
INCIDC CNDFOS INCICW WNGPOS REFERENCE INFORMATION

R BICZFlWIVZDI 15.000 1.000 0.000 1.00 SREF 1;3550 SQ.FT.
R B1'CFIlWlV2DI 15.000 1.000 3.000 1.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YMRF 0.0000 INCHES
ZHRP 0.2250 INCHES
SCALE 1.5000 PERCNT
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LMSC/MSFC BOOSTER STUDY, LONGITUDINAL CHARACTERISTICS. NSRDC 3110. BETA -

.1-- -

.4t------ - -- 

.04.

.02 ... _ _._ _ __

8 -6 - 4 - 2 0D 2 4

ANGLE OF
SMa0L CONFIGURATICN CESCRIPTION

NSRCC-3110,MSFC/LMSC BOOSTER BIC2FIWIV201
L I NSRCC-3110,MSFC/LNSC BOOSTER BICZFIWIV2DI

1MACH 0.301

6 S 10 12 14 16 10 20 22 24 . 26

ATTACK. ALPHA, DEGREES
INCICC CNCFOS INCIDW WNGFOS REFERENCE INFORMATION
15.0000 I1.0 G0.OO 1 .000 SREF 1 .15s0 SG.FT.
15.0G00 1.000 3.000 I .O00 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRF 31.1400 INCHES
YMRF 0.0000 INCHES
ZMRF 0.2250 INCHES
SCALE 1.5000 PERCNT
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LMSC/MSFC BOOSTER STUDY, LONGITUDINAL CHARACTERISTICS, NSRDC 3110, BETA = 0
.aO

.10

.os5

.00

-. 05

-. 10

.15

-. 20
-10 -

CATA SET SYMBOL
(RN21971
( RNZ229 )

MACH

8 6 - 4 D 2 6 10 12 14 16

ANGLE OF ATTACK. ALPHA. DEGREES
CONFIGURATION CESCRIPTION
NSRDC-3110,HSFC/LNSC BOOSTER BIC2FIWIV2CO
NSRDC-3110,HSFC/LMSC BOOSTER B1C2FlWIVZCI

INCIDC CNDFOS
15 .000 1 .000
15.000 1.000

INCIDW
0.000
3.0005

WNGPOS
1 .0OO
1 .000

0.381

16 20 22 24 26

REFERENCE INFORNA TION
SREF 1.3550 SQ.FT.
LREF 41.4360 INCHES
BREF 41.4360 INCHES
XMRF 31.1400 INCHES
YMRF 0.0000 INCHES
ZMRF 0.2250 INCHES
SCALE 1.5000 PERCNT
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- 6 - 4 - 2 0 4 10 12 14 16 18 20 24 26

ANGLE OF ATTACK. ALPHA, DEGREES
DATA SET SYMBOL
IRN 97sr) 
(RNza MC) H

MACH

CONFIGURATION DESCRIPTION
NSRCC-3110,HSFC/LMSC BOOSTER BICZFIWlV2OI
NSRCC-3110,HSFC/LHSC BOOSTER BlCZFlWIV201

0.381

INCIOC CNDFOS INCICW WNGFOS REFERENCE INFORMATION
15.000 1.OD O.OCo 1.000 SREF 1.3550 SQ.FT.
15.000 1 .00 3.000 1.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YMRF 0.0000 INCHES
ZMRP 0.2250 INCHES
SCALE 1.5000 FERCNT
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LMSC/MSFC BOOSTER STUDY., LONGITUDINAL CHARACTERISTICS, NSRDC 3110. BETA = 0
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2 4 10 12 14 16 16 20 22 24 26

ANGLE OF ATTACK, ALPHA, DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION
(RN2197) B NSRDC-3110,MSFC/LMSC BOOSTER BlCZFlWIV2Di
(RN2Z29) L NSRDC-3110,HSFC/ LHSC BOOSTER BICZFIWlV2DI

MACH 0.381

INCIDC CNCPOS INCIDW WNGPOS REFERENCE INFORMATION
15.000 1.000 0.000 1.000 SREF 1.3550 SQ.FT.
15.000 1.000 3.000 1.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XHRP 31.1400 INCHES
YHRP 0.0000 INCHES
ZMRP 0.2250 INCHES
SCALE 1.5000 PERCNT
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LMSC/MSFC BOOSTER STUDY.
· ..0 ... .. .,.ri'

0 

_J 3

I-

LL

-4 - _ _

- 4

- 6 .. . . . . .. . . .. . . .
-10 - 8 - 6 - 4 - 2 0 2 4

ANGLE OF
CATA SET SYMBOL CONFIGURATION ESCRIPFTION
(RN2197) 1 NSRCC-3110,MSFC/LMSC BOOSTER BIC2FIWWIV2C
(RN22291 NSRCC-3110,MSFC/LMSC BOOSTER B1C2FIWIV2CI

MACH

6 8 10 12 14

ATTACK. ALPHA. DEGREES
INCICC CNCFOS INCICW

15.000 1 .000 0.000
15.000 1.000 3.000

0.381

16

WNGFOS REFERENCE INFORMATION

I.000 SREF 1.3550 SO.FT.
i.U00 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XNRF 31.1400 INCHES
YHRF 0.00OO INCHES
ZHRF 0.2250 INCHES
SCALE 1.5000 PERCNT
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tLi
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x
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m

.010

.005

-10 - 8 - 6 - 4 -2 0 2 4

ANGLE OF
DATA SET SYMBOL CONFIGURATION DESCRIPTION
¢RN2197; D NSRDC-3110,PSFC/LMSC COOSTER B1CZFIWIVZD1
(RNOSSSI NSROC-3110,MSFC/LMSC BOOSTER DICZF1W1V2DZ

HACH

6 8 10 12 14

ATTACK. ALPHA, DEGREES
INCIDC CNDPOS INCIDW

15 .000 1.000 0.000
15.000 1.000 3.000

0.382

WNGFOS REFERENCE INFORMATION
1.000 SREF 1.3550 SQ.FT.
1.00D LREF 41.4360 INCHES

BREF 41.4360 INCHES
XHRPF 1.1400 INCHES
YMRP 0.0000 INCHES
ZMRP 0.2250 INCHES
SCALE 1.5000 PERCNT
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ATA-0 SET S.6BO
(RN2197 )
( RNg2z9) ZNC

MACH

CONFIGURATION CESCRIFTION
NSROC-3110,MSFC/LMSC BOOSTER B1CZF1W
NSRCC-311, MSFC/LMSC BOOSTER BIC2FIW

0.381

NSRDC 3110. BETA = 0

.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0

LIFT COEFFICIENT. CL
INCIOC CNCFOS INCICW WNGFOS REFERENCE INFORMATION

dIV2C1 15.000 1.000 0.000 1.00G SREF 1.3550 SQ.FT.
IVZDI 15.000 1.000 3.000 .DOO LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YMHRP 0.0000 INCHES
ZHMRF 0.2250 INCHES
SCALF i.5000 FERCNT
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LMSC/MSFC RBOOSTFR STIIUDY. IATFRAI CHARACTERISTICS, NSRDC 3110. ALPHA = 0 DEGREES
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-14 -12 -10 - 4 0 2 4 10 12 14 16

CATA SET SYMBOL
I RN192 S)
(RN22301 

MACH

SIDE SLIP
CONFIGURATION DESCRIFTION
NSRDC-3110 MSFC/ LMSC BOOSTER BICZFIWIV2DI
NSRCC-3110,MSFC/LMSC BOOSTER EICZFlWIV2DI

ANGLE. BETA. DEGREES
INCIOC CNDPOS INCIDW
15.G00 1.000 0.000
15.000 1 .DOO 3.D0

0.382

WNGFOS REFERENCE INFORMATION
1.00U SREF 1.3550 SQ.FT.

.000D LREF 41.4360 INCHES
BREF 41.4360 INCHES
XHRF 31.1400 INCHES
YMRF 0.0000 INCHES
ZMRP 0.2250 INCHES
SCALE . 1.5000 PERCNT
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LMSC/MSFC BOOSTER STUDY, LATERAL CHARACTERISTICS, NSRDC 3110, ALPHA = 0 DEGREES
.040

.05S

.02 

Vn

x

o
o
m

z

z
w

LIJ
:

LLi
LL

f--
Z

I:

3
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-.010

-. 020
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-. 030

-. 035

-.040
-16

CATA SET SYMBOL
(RN21 98 
RN2230)

MACH

, .. ... ... -rrT*tr 

: - t- - - - - -~~' - I"

-- 6 -4 - 0 2 4 6

SIDE SLIP ANGLE, BETA. DEGREES
INCICC CNCFOS INCICW

ER BIC2FVIWiV2C 15.000 1.000 0.000
ER BlC2F1W1V2CI 15.000 1.000 3.000

-14 -12 -10 - a

CONFIGURATION CESCRIFTION
NSRCC-3110,NSFC/LMSC BOOSTE
NSRDC-3110,MSFC/LMSC BOOSTE

0.382

8 10 12 14 16

WNGPOS REFERENCE INFORMATION
1.000 SREF 1.3550 SQ.FT.
1.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YMRF 0.0000 INCHES
ZMRF 0.2250 INCHES
SCALE 1.5000 FERCNT
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U
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LLI
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.00 -

U

-. 15

-.20 ..

-. 25
-16 -14 -12 -10 - 8 - 6 - 4 -

SIDE SLIP
DATA SET SYMBOL CONFIGURATION DESCRIFTION

fRNi198) B NSRDC-3110,MSFC/LMSC BOOSTER BICZFIWlVZDI
(RN9230I ) NSRCC-3110,HSFC/LHSC BOOSTER BICZFI WI V2C

MACH 0.362

2 0 2 4 6 8 10 12 14 .E

ANGLE. BETA. DEGREES
INCIOC CNCPOS INCICW WNGFOS REFERENCE INFORMATION
15.000 1.000 0, 00 1.000 SREF 1.3550 SQ.FT.
15.00D 1. OD0 3.000 1.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRF 31.1400 INCHES
YMRF 0.0000 INCHES
ZHRF 0.2250 INCHES
SCALE 1.5000 FERCNT
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LMSC/MSFC BOOSTER STUDY, LONGITUDINAL CHARACTERISTICS. NSRDC 3110. BETA = 0

r

E
¸

__i/ 7 _ __:

__- , t ._._

- 6 - 6 - 4 2 10 12 14 16 18

DATA SET SYMBOL
(RN220Z1I 
(RN2233 ) 

MACH

ANGLE OF ATTACK, ALPHA, DEGREES
CONFIGURATION DESCRIPTION INCIDC CNDFOS INCIDW
NSRCC-3110,MSFC/LMSC BOOSTER BlC2FIWlVZD 3.000 2.000 0.000
NSRCC-310,MSFC/L.HSC BOOSTER BlC2FIWIV2D 3.000 2.000 3.00G

0.381

WNGPOS REFERENCE INFORMATION
1.000 SREF 1.3550 SQ.FT.
1.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XHRF 31.1400 INCHES
YHRF O.0oO INCHES
ZHRF 0.2250 INCHES
SCALE 1.5000 FERCNT
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LMSC/MSFC BOOSTER STUDY, LONGITUDINAL CHARACTERISTICS, NSRDC 3110. BETA = 0
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- 2 4 10 14 16 18 20 22 24 26

ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYHBOL
(RN2201 ) 
¢RNZ233)

4ACH

CONFIGURATION DESCRIPTION
NSROC-3110,MSFC/LMSC BOOSTER BICZFIWIV2D1
NSROC-3110,MSFC/LMSC BOOSTER BICZFIWlV2DI

0.331

INCICC CNCFOS INCIDW WNGFOS REFERENCE INFORMATION
3.000 2.0 O.DGO 1.000 SREF 1.3550 SQ.FT.
3.000 2.000 3.000 1.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRF 31.1400 INCHES
YMRP 0.0000 INCHES
ZMRF 0.2250 INCHES
SCALE 1.5000 PERCNT
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LMSC/MSFC BOOSTER STUDY, LONGITUDINAL CHARACTERISTICS. NSRDC 3110, BETA = 0
.3o r

.10

-I

U

LL
LL
I-

z

U

Z

z

U

.05

.00
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-. 20

DATA SET SYMBOL
(RN2201 ) 
(RNZZ33) L

HACH

8 -6 -4 -2 0 2 4 6C 8 10 12 14 16 18

ANGLE OF ATTACK, ALPHA, DEGREES
CONFIGURATION CESCRIPTION
NSRDC-3110,MSFC/LMSC BOOSTER BIC2FIWIV2CI
NSRCC-3110,MSFC/LHSC BOOSTER B1C2FIWlV2ID

INCIDC CNDPOS INCICW
3.000 2.000 0.000
3.000 2.000 3.000

0.361

20 22 24 26

WNGPOS REFERENCE INFORMATION
1.000 SREF 1.3550 SQ.FT.
1.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRP 51.140D INCHES
YMRP 0.0000 INCHES
ZHRP 0.2250 INCHES
SCALE 1. 500 FERCNT
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LMSC/MSFC BOOSTER STUDY, LONGITUDINAL CHARACTERISTICS, NSRDC 3110. BETA = 0
a.o
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Ld
0
U

I-
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0.6

0.6

0.4

0.2
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-0.6 0 . a
-10 - 8

CATA SET SYMBOL

( RN2ZOI I

(RN2233) 

MACH

- 6 -4 -2 0 2 4

ANGLE OF
CONFIGURATION CESCRIPTION

NSROC-3110,MSFC/LMSC BOOSTER BlC2FIWIV2rl
NSRCC-3110,HSFC/LMSC BOOSTER BIC2FIWIV2D1

6 8 10 12 14

ATTACK. ALPHA, DEGREES
INCIOC CNCFOS INCICW

1 3.000 2.000 0.000
1 3.000 2.000 3.000

0.381

20 22 24 Z6

WNGPOS REFERENCE INFORMATION

1.0OG SREF 1.3550 SQ.FT.
1.000 LREF 41.4360 INCHES

BREF 41 .4360 INCHES
XMRP 31.1400 INCHES
YMRF D0.0000 INCHES
ZMRP 0.2250 INCHES
SCALE 1.5000 PERCNT

PAGE 1599



LMSC/I
.89 Fg 

.ts

.65

.60

.s5

.50

.45

.40

.35

.30

.25

.20

.15

.10

.05

.00 , , -
-50 - 8 - 6 - 4 - 2

DATA SET SYMHOL CONFIGURATION CESCRIPTION
(RN2ZOI )1 NSRDC-3110,NSFC/LMSC BOOSTE
(RNZ233,) NSRDC-3110,MSFC/LNSC BOOSTE

MACH O.381

ANGLE OF ATTACK,. ALPHA. DEGREES
INCICC CNDPOS INCICW WNGPOS REFERENCE INFORMATION

R B1CZFIWIV2D1 3.000 2.000 0.0o0 1.000 SREF 1.3550 SQ.FT.
R BIC2FIWIV2C1 3.000 2.000 3.000 1.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YMRF 0.0000 INCHES
ZNRP 0.2250 INCHES
SCALE 1.5000 PERCNT
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0

I-'

CD

o0C & I

LL
F -

-2 -

-3 

4 _

- 5 _

-56

-6 . . .
-10 - 8

DATA SET SYHBOL

RN22331 )

MA CH

22 24 26

ANGLE OF ATTACK. ALPHA, DEGREES
CONFIGURATION CESCRIPTION
NSRCC-3110,NSFC/LMSC BOOSTER B1C2FIWIV2CI
NSRCC-3110,MSFC/LMSC BOOSTER BIC2FIIWV2CI

0.381

INCICC CNDFOS INCICW WNGFOS REFERENCE INFORMATION
3.000 2.000 0.0b0 1.000 SREF 1.3550 SB.FT.
3.000 2.000 3.000 1.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XHRP 31.1400 INCHES
YMRfiP 0.0000 INCHES
ZMRF 0.2250 INCHES
SCALE 1.5000 PERCNT
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io

LLU
-

U

w

iZ
to
LL

-I

X

U')

mu

m

LMSC/MSFC BOOSTER STUDY.

.050 -.-

.or 

.OSO

.045

.040 -- -

.055

.030 -

.020

.oa_

.IDZO1.

.015

.010

DATA SET SYHBOL
RN2201) Q

¢ RN22 3 3 )

NA CH

TUDINAL CHARACTERISTICS, NSRDC 3110. BETA = 0

ANGLE OF ATTACK, ALPHA, DEGREES
CONFIGURATION DESCRIPTION INCICC CNDPOS INCICW
NSRCC-3110,NMSFC/LMSC BOOSTER B;CZFIWIVZDI 3.000 2.000 0.000
NSRCC-3110,NSFC/LNSC BOOSTER BICZFIWSV2D1 3.000 2.000 3.000

0.381

WNGPOS REFERENCE INFORMATION
1.000 SREF 1.3550 SQ.FT.
1.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YMRF 0.0000 INCHES
ZMRP 0.2250 INCHES
SCALE 1.5000 PERCNT

PAGE 1602



LMSC/MSFC BOOSTER STUDY. LONGITUDINAL
.·o -- .. . -. I I I I . . v ., .. 

.10

.10

U

Z

LI

z
I,LLt

U

I-

Q_

.05

.00

-. 05

-. 10

-. 15 

-0.6 -0.4 -0.2 0.0 0.2 0.4

LIF'
DATA SET SYMBOL CONFIGURATION DESCRIFTION
(RN2201) ) NSRDC-3110,MSFC/LMSC BOOSTER B1CZFIWIV2CI
lRN2233) NSROC-3110,MSFC/LMSC BOOSTER BIC2FIWIVZD1

MA CH 0.301

T COEFFICIENT. CL
INCICC CNCFOS INCICW WNGPOS REFERENCE INFORMATION
3.000 a.o0 0.000 1.000 SREF 1.3550 SG.FT.
33.OD 2.OD 3.000DD 1.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YMRF 0.0000 INCHES
ZMRF 0.2250 INCHES
SCALE 1.5000 PERCNT
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cn

.04X

O] *°C

.02

uLL-

.01

.I-

z

w
Ld

LL -. 0

CD -. 04

z

-J
_I -. 05

-. 06

- .O0

-. 08
-16 -1

DATA SET SYMBOL
(RN2ZO) )

(RN2234)

HACH

CONFIGURATION CESCRIPTION
NSROC-3110HSFC/LMSC BOOSTER BIC2FIWIVZIC
NSRCC-3110 HSFC/LMSC BOOSTER BICSFIWI V20

0.361

INCIDC CNCFOS INCIDW WNGFOS REFERENCE INFORMATION
3.000 2.OD0 0.000 1.000 SREF 1.3550 SQO.FT.
3.000 2.000 3.000 1.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRF 31.1.400 INCHES
YMRP 0.0000 INCHES
ZMRP 0.2zs5 INCHES
SCALE 1.5000 FERCNT
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LMSC/MSFC BOOSTER STUDY. LA
.040

.OSS

.050

°025

.020

.0'15

.010

.005

.000

-. 005

-. 010

-. 035

-. 020

-. 025

-. 030

-. 035

FERAL CHARACTERISTICS, NSRDC 3110. ALPHA = 0 DEGREES
; w i w> Vii w ff EW WE 'I l W i Wl l V ! f ~ W

w v .~~~~~IW ~ fIII w

- - - - - - - -~~~~~~~.....

L 

L 
- -- - - - - -~~~~~~~
- -- -- --- -- ~~~~~~~~~~~~~~~~~~

X~~~~t=XX~~~~
_ ~ ~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ _ .-

: _ _ _ ^~~~~~~~~~~~~~~~~~~~~~~~

. . __ l _ _~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

I I

-.040
-16

CDATA SET SYMBOL

(RN2ZOZ2) 
(RN2234)

HACH

-14 -12 -10 -8 - 6 - 4 - Z a 2 4 6

SIDE SLIP ANGLE, BETA, DEGREES
CONFIGURATION DESCRIPTION

NSRCC-3110,HSFC/LMSC BOOSTER BlC2FlWIV2D1
NSRiCC-31I10,MSFC/LMSC BOOSTER B1C2FI WIVZC1

0.361

8 10 12 14 16

INCICC CNCPOS INCIDW WNGPOS REFERENCE INFORMATION
3.000 2.000 0.000 1.000 SREF 1.355D SQ.Fr.
3.OD 2.000 3.000 1.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRF 31 .1400 INCHES
YMRF 0.0000 INCHES
ZMRP 0.2250 INCHES
SCALE 1.5000 FERCNT
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.30

.15O

.10

.05

.00

-. 05

-. 10

-. 15

-. 20

-. 25 -- L'
-16 -_4

LATERAL CHARACTERISTICS. NSRDC 3110, ALPHA = 0 DEGREES

CATA SET SYMBOL
(RNZ202J )
1RN2234)

MACH

SIDE SLIP
CONFIGURATION CESCRIFTION
NSRfiCC-3110HSFC/LHSC BOOSTER BIC2FIWIVZDI
NSRCC-3110,MSFC/LMSC BOOSTER BICZFIWIV2DI

0.381

ANGLE. BETA, DEG
INCIDC CNDPOS

3.000 2.OOo
3.000 2.000

,REES
INCICW WNGPOS REFERENCE INFORMATION

0.000 1.000 SREF 1.3550 SG.FT.
3.000 1.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRF 31.1400 INCHES
YHRF 0.0000 INCHES
ZMRP 0.2250 INCHES
SCALE 1.5000 PERCNT
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LMSC/MSFC BOOSTER STUDY, LONGITUDINAL CHARACTERISTICS. NSROC 3110,- BETA = 0
8.0

L)

z

LL

O

LLI

LLJ

U

LL

-j

z

1..

1.e

.4

1.2

.0

0.0

0.6

0.4

0.2

O.0

-0.2

-0.4

-0.6

-0.68 I ' 
-10 0 4 10 12 14 16 18 20 22 24

ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYMBOL
(RNZ2205J) 
(RN2 M37 AC

HACH

CONFIGURATION CESCRIPTION
NSRCC-3110,HSFC/LHSC BOOSTER BIC2FlWlV2Dl
NSROC-3110,HSFC/LNSC BOOSTER BICZFIWIV2D1

INCIDC CNDPOS
15 .000 2.000
15.000 2.000

INCIDW WNGPOS
0.000 1.000
3.000 1.000

0.381

REFERENCE INFOREATION
SREF 1.3550 SQ.FT.
LREF 41.4360 INCHES
BREF 41.4360 INCHES
XMRP 31.140G INCHES
YHRP 0.0000 INCHES
ZHRP 0.2250 INCHES
SCALE 1.5000 PERCNT
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CATA SET SYHBOL
(RN22o5)
(RN2237 1

MACH

o* 

.18

.16

.14

z
wLL

C.

u

LL

-J

.12

.10

.08

.06

.04

.02

.00

-. 02

CONFIGURATION DESCRIFTION

. ~~~~~~~~~~~~~~~~~~R i. i 
i, vQ 

\y 

w- ._ < J 

D 2 4 6 8 10 12

ANGLE OF ATTACK, ALPHA, DEC
N INCIDC CNDPOS I

NSRCC-3110 MSFC/LMSC 800STER B1C2FIlWV2DI
NSRCC-3110,MSFC/LMSC BOOSTER B1C2FIWIVZCI

15.000 2.000
15.000 2.000

0.381

14 16

GREES

= 

18 20 22 24 26

INCCOW WNGPOS REFERENCE INFORMATION
0.000 1.o00l SREF 1.3550 Sa.F
3.00D0 1.DOO LREF 41.4360 INCHI

BREF 41.4360 IMCHn
XHRP 31.1400 INCHI
YHRF 0.0000 INCHI
ZMRF 0.2250 INCHI
SCALE 1.5000 PERCI

T.
ES
ES
ES
ES
ES
NT

PAGE 1608

LMSC/MSFC BOOSTER STUDY, LONGITUDINAL CHARACTERISTICS. NSRDC 3110. BETA

-. 04
-04 ... -6 -4 -............-0 -8 -8 - 4 - 2 I

IN i -, '! I 0 ' . ., - I :. ie -'t.' f .

I

I



.20

.10

-j

z

U

LL
ULt-

LE0

LI

U

a-

.05

.oo

-. 05

-. 10

-.15

-. 20 
-o -J -.t -4 - 2

CATA SET SYMBOL CONFIGURATION CESCRIFTION
(RNZ205 ) Q NSRCC-3110,MSFC/LMSC BOOSTE
(IN2237) R NSRCC-3110,MSFC/LHSC BOOSTE

HACH

2 4 6 a 10 12 14

ANGLE OF ATTACK. ALPHA, DEGREES
INCICC CNCFOS INCIOW

'R BIC2FiWIV2CI 15.000 2.000 0.000
fR BICZFlW1V2C 15.000 2.000 3.000

0. 861

WNGFOS REFERENCE INFORMATION
1.000 SREF 1.3550 SQ.FT.
1.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRF 31.1400 INCHES
YMRP 0.0000 INCHES
ZNRF 0.2250 INCHES
SCALE 1.5000 FERCNT
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8.0

1a1

1.4

I 

1.0

0.0

0.6

0.4

0.2

0.0

-0.2

-0.4

-0.6

ANGLE OF ATTACK., ALPHA, DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIFTION
(IRN205) C NSRDC-3110 MSFC/LMSC BOOSTER BIC2FIWIV2BI
fiN2Z37?) i NSRCC-3110,MSFC/LNSC BOOSTER BICZFlWlV2DI

MA CH 0.381

INCIDC CNCPOS INCIDW WNGFOS REFERENCE INFORMATION
15.000 2.000 0.000 1.000 SREF 1.3550 SQ.FT.
15.000 2.000 3.000 1.00O LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRF 31.1400 INCHES
YMRP 0.0000 INCHES
ZMRP 0.2250 INCHES
SCALE 1.5000 PERCNT

PAGE 1610

u

z
-

LL

U

LL

LL

-.



LMSC/MSFC BOOSTER STUDY, LONGITUDINAL CHARACTERISTICS, NSRDC 3110, BETA = 0
.. 0 r

.75

.65

.60

.55

.50

.45

.40

.35

.30

.25

.20

.15

.10

.05

.00 -io --

CATA SET SYMBOL

(RN22370 

A CH

8 -- 6 -4 -2 0 2 4 8 10 12 14 16 18 20 22 24

ANGLE OF ATTACK. ALPHA. DEGREES
CONFIGURATION DESCRIPTION
NSRCC-3110,HSFC/LMSC BOOSTER BlC2FIWtV2Il
NSRCC-3110,HSFC/LMSC BOOSTER B1C2FIWSV2CI

INCICC CNCPOS INCIOW WNGFOS
15.00D 2.000 0.000 1.010O
15.000 2.000 3.000 1.000

0.381

REFERENCE INFORMATION
SREF 1.3550 SQ.FT.
LREF 41.4360 INCHES
BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YNRF 0.0000 INCHES
ZHRF 0.2250 INCHES
SCALE 1.5000 FERCNT

PAGE 1611

E•rT*s*-r w TTT.- _ _ _ _ _ _ . _ -f ~!Im!rf il ilII!r f·~!!f

_ _ _ ~~~~~~~ ~ ~~~~~~~~~~~~~~.I _ ._ 

_~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ i i _ _ i_.L

_- _ _ _ _ __ _ _ _ -- Xt__ =~~j

X X 1 f + d4/
g//

H /
_ __ _. /-/-

0

L-
Z

LL

LL

U

'C

o4

26



-LMSC/MSFC BOOSTER STUDY, LONGITUDINAL CHARACTERISTICS, NSRDC 3110. BETA = 0

_,I .. _,

-8 -6 -4 -2 0 Z 4

ANGLE OF
4BOL CONFIGURATION DESCRIPTION

NSROC-3110 MSFC/LMSC BOOSTER BlC2FIWlV201
5 NSRCC-3110MSFC/LMSC BOOSTER BIC2FIWIVZDI

0.381MACH

6 8 10 12 14 16 18 20 22 24 26

ATTACK, ALPHA. OEGREES
INCICC CNCFOS INCICW WNSFOS REFERENCE INFORMATION
15.000 2.000 0.000 1 .00 SREF %.3550 SQ.FT.
15.000 2.000 3.000 1.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRF 31.1400 INCHES
YMRF 0.0000 INCHES
ZHRF 0.2250 INCHES
SCALE 1.5000 PERCNT
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LMSC/MSFC BOOSTER STUDY, LONGITUDINAL CHARACTERISTICS. NSRDC 3110, BETA = 0

.000 -
-10 - 6 - 4 - 2 0 2 4 10 12 14 16

ANGLE OF ATTACK, ALPHA, DEGREES
DATA SET SYMBOL CONFIGURATION CESCRIFTION INCIDC CNDFOS INCIDW WNGFOS
(RfN2ZO5) M NSROC-3110,MSFC/LMSC BOOSTER BIC2F1WIV2D1 15.000 2.000 0.D0 1.000
IRNZ?37) 7 NSRDC-3110,MSFC/LMSC BOOSTER BSC2FlWIVZC1 15.000 2.000 3.000 1.000

A CH 0.381

18 20 22 24 26

REFERENCE INFORMATION
SREF 1.3550 SQ.FT.
LREF 41.4360 INCHES
BREF 41.4360 INCHES
XMRF 31.1400 INCHES
YMRP 0.0000 INCHES
ZMRF 0.2250 INCHES
SCALE 1.5000 PERCNT
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BOOSTER STUDY, LONGITUDINAL CHARACTERISTICS.

OATA SET SYNBOL CONFIGURATION DESCRIPTION
(RNZE05) NSRDC-3110,HSFC/LHSC BOOSTER B1CZFIW
(RN293rJ NSRDC-3110,NSFC/LNSC BOOSTER 81C2FlW

MACH 0.381

LIFT COEFFICIENT, CL
INCICC CNDFOS INCIDW WNGFOS REFERENCE INFORMATION

IV2D1 15.000 2.000 O.G0D 1.000 SREF 1.3550 SQ.FT.
1V2D1 15.000 2.300 3.000 1.DGOG LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRP 31 .1400 INCHES
YNRP 0.0001 INCHES
ZHRP 0.2250 INCHES
SCALE 1.5000 PERCNT

PAGE 1614

.20

.1!

.10

_J
U

z
LJ

LLI
LL

U

Li

7-

I

.05

.00

-.05

-. 10

:: H : :



LM
.o0

.o07

.05

.os

(I

x

o0

m

_

U

z-
I-

u

LL
LLJ

:U-

Ld

Z

z

-J

E)-r
fl•

.04

.02

.01

.00

-. 01

-. 02

-. 03

-. 04

-. 05

-. 06

-. 07

-16 -14 -12 -10 - 8 - 6 - 4

SIDE SLIP
DATA SET SYMBOL COCFIGURATION CESCRIPTICON
(RN2206) B NSRDC-3110,MSFC/LMSC BOOSTER BIC2FIWIVZC
(RN2238) NSRCC-3110 MSFC/LMSC BOOSTER B1CZFIW1VZCI

MACH

ANGLE. BETA, DEGREES
INCICC CNCFOS INCICW
15.000 20.G0O 0.OG
15.000 2.000. 3.000

0.382

16

WNGFOS REFERENCE INFORMATION

.O0D0 SREF 1.3550 SQ.FT.
1.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YMRF 0.0000 INCHES
ZMRF 0.2250 INCHES
SCALE 1.5000 FERCNT
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LMSC/MSFC BOOSTER STUDY, LATERAL CHARACTERISTICS. NSRDC 31

.045 .-.. _ _ 

X 020

o .o - = 5.005

O-.020 .- _ _. _ . . _

LZ- _ _I I ... ....

, -. 025

DATA SET SYMBOL CONFIGURATION CESCRIFTION
(RNZZ06) Q NSRCC-3110 MSFC/LMSC BOOSTE
(RN2236) NSROC-311GMSFC/LMSC BOOSTE

MACH 0. 38

SIDE SLIP ANGLE. BETA. DEGREES
INCIVC CNDFOS INCIOW WNGFOS REFERENCE INFORMATION

R B1C2FIWIV2CI 15.000 2.G00 0.000 1.000 SREF 1 .3550 SQ.FT.
fR 81CZFIWIV2GI 15.000 2.000 3.000 1.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRF 31.1400 INCHES
YMRF 0.0000 INCHES
ZMRF o.2250 INCHES
SCALE 1.5000 FERCNT
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LMSC/MSFC BOOSTER STUDY. LATERAL CHARACTERISTICS, NSRDC 3110, ALPHA = 0 DEGREES
.. 5

.20

.5S

LI

I-

U

LL
LL

LU

LI

U

-J
c

Ll
I-J

--I

.10

.05

.00

-. 05

-. 10

-. 15

-. 20

-. 25 _
-16 -S14

CATA SET SYMBOL
(RN22061
{RNZ213) R

MACH

-12 -10 -6 -4 - 2 D

SIDE SLIP ANGLE.
CONFIGURATION CESCRIPTION
NSRCC-3110,MSFC/LMSC BOOSTER BICZFIWIVZD1
NSRDC-311G,MSFC/LMSC BOOSTER BIC2FIWlVZC

INC

15.
15.

_ ___ T_ 

_ _ _... J_. _ ,

2 4 6

BETA. DEGREES
IDCC CNCPOS INCICW
000 2.000 0.000
000 2.000 3.000

WNGFOS

1.000
1 .00

0.362

10 12 14 16

REFERENCE INFORMATION

SREF L 1.3550 SQ.FT.
LREF 41.4360 INCHES
BREF 41.4360 INCHES
XMRF 31.1400 INCHES
YMRF 0.0000 INCHES
ZMRP 0.2250 INCHES
SCALE 1.5000 FERCNT

PAGE 1617

' ' ' · ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' , , , , , , , , , , , , , , I , , , · · , · , I · . · · · .
.. ~~~~~~~~~~ - - -



LMSC/MSFC BOOSTER STUDY, LONGITUDINAL CHARACTERISTICS. NSRDC 3110. BETA =
2.0
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z
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LL
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0
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1.2

1.0

0.6

0.6

0.4

0.2

0.o0

-0.2

-0.4

-0.6

-0.6 1-10

0
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f,. -

.... ~~~~~~~~~~~~~

.... S 

- 8

DATA SET SYMBOL
(RN2208g
(RN2ZG4 )

MA CH

I

T T X --/

____ , J... .I

'16 18 20 24 26

WNGPOS REFERENCE INFORMATION
2.0OD SREF 1.3550 SQ.FT.
2.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XNRP 31.1400 INCHES
YMRF 0.0000 INCHES
ZMRP 0.2250 INCHES
SCALE I.50DO FERCNT

- 6 - 4 -2 0 2 4 6 8 10 12 14

ANGLE OF ATTACK. ALPHA, DEGREES
CONFICURATION DESCRIPTION INCICOC CNDFOS INCIDW
NSRDC-3110,MSFC/LMSC BOOSTER BICZFIWIV2C1 3.000 1.000 O.000
NSRDC-3110,MSFC/LMSC BOOSTER B1C2FIW1V2DI 3.000 1.000 3.000

0.383
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.20

.'2

<-

U .s_

LL

LLI

U

LLI
I-

.02

.00

-iO -8 -6 -4 -2 0 2 4

ANGLE OF
CATA SET SYMBOL CONFIGURATION CESCRIPTION

(RN220G9 NSRCC-5110 MSFC/LMSC BOOSTER BIC2FlWIVZCI(RNZ24 ) 2 NSRCC-311G MSFC/LHSC BOOSTER BSC2FIWIV2C1

MACH

ATTACK. ALPHA. DEGREES
INCICC CNDFOS INCIDW
3.o00 1.000 0.000
3. 000 1.000 3.000

0.383

WNGPOS REFERENCE INFORMATION
2.000 SREF 1.3550 SQ.FT.
2.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XHRP 31.1400 INCHES
YHRP 0.0000 INCHES
ZMRP 0.2250 INCHES
SCALE 1.5000 PERCNT
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LMSC/MSFC BOOSTER STUDY, LONGITUDINAL CHARACTERISTICS, NSRDC 3110, BETA = 0
.B0

.10

-J
U

LL

UL-

z

0

CD
z

I
U

O-

(f)

.os

.oo

-. 05

-. 10

-. 15

-. 2l ,O'

CATA SET SYMBOL
(RN2209)
IRN2241) 

e - 6 -4 - 2 0 2 4 6 e 10 12 14

ANGLE OF ATTACK, ALPHA. DEGREES
CONFIGURATION DESCRIFTION
NSRDC-3110,MSFC/LMSC BOOSTER BICZFIWIV201
NSRCC-3110,NSFC/LMSC BOOSTER BIC2F1WIV201

INCICC CNCFOS
3.000 1.000
3.000 1.0OG

0.383

16 18 20 22 24 26

INCICW UNGFOS REFERENCE INFORHMATION
0.000 2.000 SREF 1.3550 SC.FT.
3.00G 2.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRF 31.1400 INCHES
YMRP 0.0000 INCHES

ZNRF 0.2250 INCHES
SCALE 1.5000 FERCNT
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STUDY. LONGITUDINAL CHARACTERISTICS. NSRDC 3110. BETA =

LU

Li

Ld

0.2

-D.Z

LL

-0.4

-0.66 4 4-X0 - 8 -- 6 -4 - 2 0 2 4

ANGLE OF
DATA SET SYMBOL CONFIGURATION DESCRIPTION
(RN2;G9,) N NSRCC-3110,MSFC/LNSC BOOSTER BIC2FIWIVZD1
( RNZ24 1 ) NSRDC-3110 . NSFC/ LHSC BOOSTER B1 CFI WI V2I

MACH

ATTACK. ALPHA. DEGREES
INCIOC CNDFOS INCIDW WNGPOS
3.000 I .00o 0.000 2.000
3.000 1.000 3.000 2.000

0.383

REFERENCE INFORMATION
SREF 1.3550 SQ.FT.
LREF 41.4360 INCHES
BREF 41.4360 IINCHES
XMRF 31.1400 INCHES
YMRF 0.0000 INCHES
ZMRP 0.2250 INCHES
SCALE 1.5000 PERCNT
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Lr
.o0

.65

.60

.55

.50

.

z
Ld

LL
LI

D
U

.45

.40

.35

.30

.25

.20

.15

.05

.05

.00

ISC/MSFC BUOSIER STUDY, LONGITUUINAL CHARACTlRISIICS, NSRDC 311U. BLTA 0

.~~~~~~~~ /
_ __ _ _ ___ _ __ ~~~~~~~~~~~., F _ _

/p

I /......... _, f

__ ___- . ...fe. ....

~0 - 8 -6 - 4 - Z 2 4 6 . 8 IO11 14 1 6 18a 20 Z2 24 26

ANGLE OF ATTACK. ALPHA. DEGREES
CATA SET SYMBOL CONFIGURATION CESCRIFTION
(RN2209) Q NSRCC-3110MISFC/LMSC BOOSTER BIC2FlWIV2D1
(RN2341) NSROC-3110,MSFC/LMSC BOOSTER BIC2FlWlV2CI

MACH

INCIDC CNCFOS INCICW
3.000 1.DD U0.000
3.000 1.000 3.000

0.383

WNGFOS REFERENCE INFORMATION
Z.000 SREF 1.3550 SQ.FT.
2.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRF 31.1400 INCHES
YHRF 0.0000 INCHES
ZHRF 0.2Z50 INCNES
SCALE 1.5000 FERCNT
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LMSC/MSFC BOOSTER STUDY, LONGITUDINAL CHARACTERISTICS9 NSRDC 3110. BETA = 0
o 

T

6

5

4

3

2

I

0

l

- 2

- 3

- 4

- 5

./ /
. ,, . ... ' ..

/~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~_

cc /

- 6
-10 - 8

DATA SET SYMBOL
(CRNZ209)
IRN2241 ) -

MACH

6 - 4 - 2

ANGLE
CONF-IGURATION CESCRIFTION

4

OF
6

ATT

NSRfiCC-3110MSFC/LMSC BOOSTER BIC2FIWIV2DI
NSRVC-3110,MSFC/LMSC BOOSTER BICZFIWIV2CI

8 10 12 14 16

rACK. ALPHA, DEGREES
INCIDC CNCFOS INCICW WNGPOS
3.000 I .DOG 0.000 2.000
3.000 1.000 3.000 2.000

0.383

18 20 22 24 26

REFERENCE INFORMATION
] SREF 1.3550 SQ.FT.
] LREF 41.4360 INCHES

BREF 41.4360 INCHES
XHRF 31.1400 INCHES
YMRP 0.0000 INCHES
ZHRP 0.2250 INCHES
SCALE 1.5000 PERCNT
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.055

.050

.045

m

U .040

Z.

LL

LU .030

LE

LLJ 

Q

X 0 .
LU

0

LL

iJ

_ .015

m

.010

.005 -

-10 _

DATA SET SYM$OL
(RN/2209) 0
(RN2241) 

MACH

NSRDC 3110. BETA= O

ANGLE OF ATTACK. ALPHA, DEGREES
CONFIGURATION DESCRIFTION INCIOC CNDPOS INCIDW WNGFOS REFERENCE INFORMATION

NSROC-3110,MSFC/LMSC BOOSTER BIC2F1WIV2CI 3.000 1.000 0.000 2.000 SREF 1,3550 SQ.FT.
NSRDC-3110,MSFC/LMSC BOOSTER BIC2FIWIVZD1 3.000 1.000 3.000 2.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YMRP 0.0000 INCHES
ZHRP 0.2250 INCHES
SCALE 1.5000 PERCNT
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LM
.S0

.15

.10

J
._1

.--
z

U-

LU-
uJ
0
L)

z
uJ

(-
0

U

.05

.00

-. 05

-.10

-. 206 -0.4 -02 ... O. .. 4
-0.6 -0.4 -0.2 0.0 0.2 0.4

LIF
DATA SET SYMBOL CONFIGURATION CESCRIFTION
(RN:ZQg9) NSRCC-3110 MSFC/LMSC BOOSTER BICZFIWIVZDI
(RNZ 41) L NSRCC-3110.MSFC/LMSC BOOSTER BIC2FIWIV2lD

HACH 0.383

ICS, NSRDC 3110. BETA =

T COEFFICIENT, CL
INCICC CNCDOS INCIDW WNGFOS REFERENCE INFORMATION

3.000 1.00D 0.000 2.000 SREF 1.3550 SQ.FT.
3.000 1.00D 3.000 2.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRF 31.1400 INCHES
YMRP 0.0000 INCHES
ZHRF 0.2250 INCHES
SCALE 1.5000 FERCNT
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.0O

.06

U,

.04

o .03 
<C

.02

m
.01

z
Li .00

U

LL
LL

OU -. 02

z
Ld

-. 03 -

L -. 04
Z

-]
-J -. 05
C

-. 06

-16 -1

DATA SET SYMBOL

(RN2210 
lRN2242) 

MACH

SIDE SLIP
CONFIGURATION CESCRIFTION

NSRDC-3110,MSFC/LMSC BOOSTER BICZFIWIV2CI
NSRDC-3110 I MSFC/ LMSC BOOSTER B1CZFlWi1V20I

0.383

ANGLE. BETA, DEG
INCIDC CNDFOS

3.000 1.000
3.000 1.000

10. ALPHA = 0 DEGREES

,REES
INCIDW WNGPOS REFERENCE INFORMATION

..000 2.G001 SREF 1.3555 SQ.FT.
3.00L 2.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRF 31.1400 INCHES
YMRP 0.0G00 INCHES
ZMRP 0.2250 INCHES

SCALE 1.5000 PERCNT
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LMSC/MSFC BOOSTER STUDY. LATERAL CHARACTERISTICS. NSRDC 3110, ALPHA = 0 DEGREES
.040 I

.035

.025

.020

.015

.010

.005

.000

-. 005

-. 010

-. 015

-. 020

-. 025

-. 030

-. 035

-. 040 1
-16

DATA SET SYMBOL
(RNZ210) 
(RNZ242) 

MACH

-14 -12 -1O - 4 0 2 4 6 8 10

WNGPOS
2.000
2.000

SIDE SLIP ANGLE. BETA, DEGREES
CONFIGURATION DESCRIPTION INCIDC CNOPOS INCICW
NSRCC-3110,HSFC/LMSC BOOSTER BICZFIWLV2CI 3.000 1.000 0.000
NSROC-3110,MSFC/LMSC BOOSTER BlCZFlWIV2C1 3.000 1.000 3.000

0.383

12 14 16

REFERENCE INFORMATION
SREF 1.3550 SQ.FT.
LREF 41.4360 INCHES
BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YMRP 0.0000 INCHES
ZNRP 0.Z250 INCHES
SCALE 1.5000 PERCNT
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.I3

I-

z

Li

LL
LL
LL

Ld

r-

LL

L*.

< 

DATA SET SYMBOL
(RN22S 0)
(RN224Z) 

MACH

CONFIGURATION DESCRIFTION

NSRCC-3110,HSFC/LMSC BOOSTEi BIC2FIWIV201
NSRCC-3110,MSFC/LMSC BOOSTER BICZFIWIV2DI

0.383

INCIDC CNDFOS INCIDW WNGFOS REFERENCE INFORMATION
3.000 1.000 0.000 2.00D SREF 1.355U SQ.FT.
3.000 1.000 3.000 2.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YMRF 0.0000 INCHES
ZHRF 0.2250 INCHES
SCALE 1.5000 PERCNT
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LMSC/MSFC BOOSTER STUDY. LONGITUDINAL CHARACTERISTICS. NSRDC 3110, BETA = o
.~-?~ -1- ·i- -rv , i 1 -i T- iT i~ ~ T1F !! !i! i T Ji ii T i- i -! !r · !1- !-T ! ,!i · i -Ti .

-- - -,- - , - --- --

_~ ~~~ ~~~ ____ _____= ______

- - __1z - __ _ __ __ __/ /..
P-_ r___ ___/ _

> __ _ a/_ 

- 8 -6 -4 -2 0 2 4 6 8 10 12 14

ANGLE OF ATTACK. ALPHA, DEGREES
16 18 20 22 24 26

DATA SET SYMBOL

(RNZZl3)
IRN2245) 

MACH

CONFIGURATION DESCRIPTION
NSRDC-3110,MSFC/LMSC BOOSTER BICZFIWIV2D1
NSRDC-3110,MSFC/ LMSC BOOSTER BIC2FIWV2D1 .

INCIDC CNDPOS INCICW WNGFOS

15.000 .000O 0.000 2.000
15.00G 1.000 3.000 2.000

0.382

REFERENCE INFORMATION

SREF 1.3550 SQ.FT.
LREF 41.4360 INCHES
BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YMRP 0.0000 INCHES
ZMRF 0.2250 INCHES
SCALE 1.5000 FERCNT
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LMSC/MSFC BOOSTER STUDY. LONGITUDINAL CHARACTERISTICS. NSRDC 3110. BETA = 0

r _ I _ _ _ _ _ _ _ _ _~~~~~~~~~~~~~~~II 

0 2 4 6 lo 12 14 16 18 20 22 24 26

ANGLE OF ATTACK, ALPHA. DEGREES
DATA SET SYMBOL
(RN2213 1
IRNZ245 )

MACH

CONFIGURATION DESCRIPTION
NSRDC-3110,MSFC/LMSC BOOSTER BIC2FIWlV2DI
NSRCC-3110,MSFC/LMSC BOOSTER BICZFlWIV2OC

INCICC CNDFOS INCICW
15.000 1.000 0.000
15 .000 1. 3.000 3.000

0.382

WNGFOS REFERENCE INFORMATION
2.000 SREF 1.3550 SC.FT.
2.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRF 31.1400 INCHES
YMRP 0.0000 INCHES
ZMRF 0.2250 INCHES

'- SCALE 1.5000 FERCNT
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LMSC/MSFC BOOSTER S1
.0o

.1A

.10

.05

.00

-. 05

-. 10

-. 15

-. 20 
-10 -

DATA SET SYMBOL
tRNZ21 3 )

RN2Z45 1 

HACH

B - 6 -4

rUDY, LONGITUDINAL CHARACTERISTICS, NSRDC 3110, BETA = 0

4 6 8 10 12 14

OF ATTACK. ALPHA. DEGREES
16 J. 8 20 24

INCIDC CNCFOS INCICW WNGFOS REFERENCE INFORMATION
15.000 1.ODD D.000 2.000 SREF 1.3550 SQ.FT.
15.000 1.000 3.000 2.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRF. 31.1400 INCHES
YHRP 0.0000 INCHES
ZMRP 0.2250 INCHES
SCALE 1.5000 PERCNT

2 0 2

ANGLE
CONFIGURATION CESCRIFTION
NSRCC-3110,MSFC/LMSC BOOSTER BIC2FIlWlV2I
NSRCC-3110,HSFC/LMSC BOOSTER B1C2FIWIV2CI

0.382
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LMSC/MSFC BOOSTER STUDY, LONGITUDINAL CHARACTERISTICS, NSRDC 3110, BETA

- 6 -6 - 4 -2

OL CONFIGURATION DESCRIPTIC
NSRCC-3110,MSFC/LMSC BO(
NSRfiCC-311,MSFC/LMSC BO(

CH

_ ~ ~~~ f

I~~~ ,,

I~~~ c / ~~~~~~~~~~~~~ r

0 2 4 6 8 . lO 12 14

ANGLE OF ATTACK. ALPHA. DEGREES
ON INCIDC CNCPOS INCICW
)OSTER B C2FI Wl V21 15.000 1.000 0.00C
OSTER Bl C2F1 W1 V21 15 . 0 .l .000 3 .0D

0. 386

= 0

16 18 20 22 24 26

WNGPCS REFERENCE INFORMATION
2.0Z; SREF 1.3550 SQ.FT.
2.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRF 31.1400 INCHES
YMRF 0.0000 INCHES
ZMRF 0.2250 INCHES
SCALE 1.5000 FERCNT
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DATA SET SYNM
RNZZ 13) 
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.0O

.75

.65

.55

.SO

.45

Z
WL .40

U

LL .35
LL-

u .30

(D

o .25

.20

.15

.10

.05

LMSC/MSFC BOOSTER STUDY, LONGITUDINAL CHARACTERISTICS, NSRDC 3110, BETA : 0

.00 _
-10 - 8

DATA SET SYMBOL
{ RNZZ2I3 ) 
(RNZZ45 )

MACH

- 6

i! i1 s l 1 l m i i i. i1 i 1 Wm !l ! 1 ! ! 11 ,

$XUX Xf~~~~~~~~~~~~~~~~~~~~~~~~~t~~L

X -tXA~! 

4 6 8 10D 12 14 16 8 20 22 24 26

REFERENCE INFORMATION
SREF 1.3550 SQ.FT.
LREF 41.4360 INCHES
BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YMRP 0.0000 INCHES
ZMRP 0.2250 INCHES
SCALE 1.SOOO FERCNT

4 -2 0

ANGLE OF ATTACK. ALPHA. DEGREES
CONFIGURATION CESCRIPTION INCICC CNCPOS I'NCICW
NSRCC-3110,MSFC/LMSC BOOSTER BICZFlWlV2CI 15.000 1.000 0.D00
NSRCC-3110,MSFC/LMSC BOOSTER BIC2FIWIVZDI 15.000 I.;O0 3.OO

1

WNGFOS

Z.GOoZ. 06u

0.38Z
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to
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I--

L)

C3

._J

ANGLE OF ATTACK,. ALPHA. DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIFTION
(RN2223) NSRDC-3110IMSFC/LMSC BOOSTER BIC2FIWIV2CI
(RN2245) NSRDC-311,NMSFC/LMSC BOOSTER BIC2FIWIV2C1

HACH 0.382

INCIOC CNCFOS INCICW WNGPOS REFERENCE INFORMATION
15.000 1.000 0.000 2.000 SREF 1.3550 SQ.FT.
11.000 1.000 3.000 2.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XHRP 31.1400 INCHES
YMRP 0.0000 INCHES
ZHRP 0.2250 INCHES
SCALE 1.5000 FERCNT
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LMSC/MSFC BOOSTER STUDY, LONGITUDINAL CHARACTERISTICS, NSRDC 3110. BETA = 0

' I~~~~~~~~~~~~~~~~~~~~~~~~~~~~-

.i

r L~~~~~~~~~~~~~~~~~~~~~~~~~

-- - -|/ 

E~~ /

~~~... .

- 2 0 4 8 10 12 14 16 6 1 20 22 24 26

DATA SET SYNBOL

RN2213) Q
(RN2245) 

MACH

CONFIGURATION DESCRIPTION

NSRDC-3110,HSFC/ LMSC BOOSTEI
NSRDC-3110,HSFC/LMSC BOOSTEI

ANGLE OF ATTACK. ALPHA. DEGREES
INCIDC CNDFOS INCICW WNGPOS

R BIC2F1WlV2DI 15.000 1.000 0.000 2.000
R BIC2FIW1Vz2C 15.000 1.000 3.000 2.000

REFERENCE INFORMATION

SREF
LREF
BREF
XMRP

YNRP
ZHRP
SCALE0.382

1.3550
41.4360
41.4360
31.1400

O.O0000
0.2250
1 .5000

SQ.FT.
INCHES
I NCHE S
INCHES
INCHES
INCHES
PERCNT
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LMSC/MSFC
.te I I I 

.10

I-

z-

LLi
LL

z

LU

z

U

Ld

p-
O

.05

.00

-. 05

-. 10

-. 20''
-0.6

CATA SET SYNO8L
iRN2213)
( RNE245 ) 

MACH

STUDY. LONGITUDINAL CHARACTERISTICS. NSRDC 3110. BETA 0

LIFT COEFFICIENT. CL
CONFIGURATION DESCRIFTION INCICC CNCFOS INCICW WNGPOS REFERENCE INFORMATION
NSRDC-3110 MSFC/LMSC BOOSTER BICZFIWIV2DC 15.000 1.000 0.000 2.000 SREF 1.3550 SQ.FT.
NSRDC-3110,MSFC/LMSC BOOSTER BIC2FIWIV2DI 15.000 I.000 3.000 2.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XHRF 31.1400 INCHES
YMRF O.0000 INCHES
ZMRF 0.2250 INCHES
SCALE 1.5000 PERCNT

0.38P
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LMSC/MSFC BOOSTER STUDY, LATERAL CHARACTERISTICS. NSRDC 3110, ALPHA = 0 DEGREES

-6 - 4 - 2 O 2 4 6

SIDE SLIP ANGLE, BETA. DEGREES
CATA SET SYMBOL
C RN2214 I
(RN2246 I

MACH

CONFIGURATION CESCRIPTION
NSRDC-3110,MSFC/LMSC BOOSTER BIC2flWIVZCI
NSRCC-3110,MSFC/LHSC BOOSTER B1C2FWIV2DI1

INCICC CNCFOS INCICW
15.000 1.000 0.000
15.000 1 .OG 3.000

0.580

WNGFOS REFERENCE INFORMATION
2.00G SREF 1.3550 SQ.FT.
2.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XHRP 31.1400 INCHES
YHRP 0.0000 INCHES
ZMRF 0.2250 INCHES
SCALE 1.5000 PERCNT
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0

>-

m

Z

WU .000

Ld -. oo10

Z

-_.015 -

(9 -. 020 -

.3

< -. 025 _

- .030

-. 035

- .040
-16

DATA SET SYMBOL
( RN2214 )

RN2246 )

MA CH

-14 -12 -10 - 8

CONFICGURATION DESCRIPTION
NSRDC-310.HSFC/LHSC BOOSTEI
NSRCC-3110GMSFC/LMSC BOOSTER

0.380

- 6 - 4 - 2 0 2 4 6 8 10 12 14 16

SIDE SLIP ANGLE, BETA, DEGREES
INCICC CNDFOS INCICW WNGPOS REFERENCE INFORMATION

R BI C2FIWIV2CI 15.000 1.000 0.000 2.000 SREF 1.3550 SQ.FT.
R BICZFWlIVZC1 15.000 1.000 3.000 2.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XHRF 31 .1400 INCHES
YMRFP D.0000 INCHES
ZMRF 0.2250 INCHES
SCALE 1.5000 PERCNT
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.15

z

LJ
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LL

LU

.00 -
LLU
CI

LL

I -.05

Ld

-.1 _

-. 20 

-16

DATA SET SYMBOL
(RN2214)
(RN22461 

MACH

14 -12 -10 8 -
44 -12 -10 - a 

LATERAL CHARACTERISTICS, NSRDC 3110, ALPHA = 0 DEGREES

6 - 4 - 2 0 2 4 6

SIDE SLIP ANGLE, BETA. DEGREES
CONFIGURATION DESCRIPTION
NSRCC-31:0,HSFC/LMSC BOOSTER BC2FIWIVVZDI
NSRDC-3110,MSFC/LMSC BOOSTER BIC2FSW1V2CI

0.380

INCICC CNCFOS INCIDW WNGFOS REFERENCE INFORMATION
15.000 1.000 O.O000 2.000 SREF 1 .3550 SQ.FT.
15.000 1.iDO 3.000 2.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRF 31.1400 INCHES
YHRF 0.0000 INCHES
ZHRP 0.2250 INCHES
SCALE 1.5000 FERCNT
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LMSC/MSFC BOOSTER STUDY. LONGITUDINAL CHARACTERISTICS. NSRDC 3110. BETA = 0
.0 

1.6
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U

U-
LLLLJ

LU
u
U

U-

-j

Zz

1.2

1.0

0.8

0.6

0.4

0.Z

0.0

-0.2

-0 .4

-0.6

-0.8 !
-10

. l l'|l!l l Ill i1' I l WlT''!! 1 llwl,, ,i ,

t-T-t; +XtX~~~~~~~~~.

[ nt XX TTXX§

t A<aXWX

6 - - 2 6 8 10 12 14 16 18 20 24 262 

ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYMHBOL CONFIGURATION DESCRIPTION

(RN22S7) D NSRDC-3110 NSFC/LMSC BOOSTER BIC2FWIVZDCI
(RN2249) L NSRCC 3110 MSFC/LMSC BOOSTER B1CZFIWlVZI

MA CH

INCIDC CNCPOS INCIOW
3.000 2.00G0 0.000
3.000 2.000 3.000

0.381

WNCPOS . REFERENCE INFORMATION
2.GGO SREF 1.3550 S9.FT.
2.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YMRP 0.0000 - INCHES
ZMRP 0.2250 INCHES
SCALE 1.5000 FERCNT
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.tO

U

Z

LL 

LL

_ .04

< LL

.02

.00

-. 04 ... ... ... .. . . 4-10 - 8 - 6 - 4 - 2 0 2 4

ANGLE OF
CATA SET SYMBOL CONFIGURATION DESCRIPTION
I(RN2217l) NSRDC-3110,MSFC/LMSC BOOSTER BIC2FIWIV2Dl
(RN2249 I Z NSRCC 3110 MSFC/LMSC BOOSTER BIC2FIWlV2CD

HACH

)INAL CHARACTERISTICS, NSRDC

6 8 10 12 14

ATTACK, ALPHA, DEGREES
INCIDC CNDFOS INCIDW
3.000 2.000 0.000
3.000 2.000 3.000

0.381

WNGPOS REFERENCE INFORMATION
2.00G SREF 1.3550 SQ.FT.
2.000 LREF 41.4360 INCHES

BEEF 41.4360 INCHES
XMRP 31.1400 INCHES
YNRF 0.oo000 INCHES
ZMRF 0.2250 INCHES
SCALE 1.5000 PERCNT
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.10

_J
uC)
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z
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LL
LuC
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z
Lu

LO

0

z
I

0..

.o5

.00

-. 05

-. lo

- .15

.20 -
-So 8 - -6 -4 -2

DATA SET SYMBOL CONFIGURATION DESCRIPTION
(RNEIZ17 NSRDC-3110,MSFC/LMSC BOOSTE
(RNZ249I NSRCC 3110 MSFC/LMSC BOOSTER

MA CH

2 4 6 8 10 12 14

ANGLE OF ATTACK. ALPHA. DEGREES
INCICC CNDFOS INCICW

.R BICZFIW1VZC: 3.000 2 .00 0.000
BIC2FIWIV2C1 3.000 2.000 3.000

0.381

= 

16 1B 20 22 24 26

WNGFOS REFERENCE INFORMATION

2.000 SfiEF t.355O SQ.FT.
2.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YMRF 0.0000 INCHES
ZMRP 0.2250 INCHES
SCALE 1.5000 PERCNT
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LMSC/MSFC BOOSTER STUDY, LONGITUDINAL CHARACTERISTICS9 NSRDC 3110,. BETA = 0
a.o r

.8

t1.6

1.4

1.2

-J
I

z

LU

LL
LL

U

C-
LL

If

1.0

0.8

0.6

0.4

0.2

0.0

-0.4

-2. -, 

DATA SET SYMBOL

{ RN;249 1 N
(RN2"49 ) 2 N

- 6 - 6

ANGLE OF ATTACK
COcFICGURATION £ESCRIPTION
NSRCC-3110,MSFC/LMSC BOOSTER B1C2FIWIV2G1

SRCC 3110 NSFC/LNSC- BOOSTER BICZFIWIV2I1

i~m!i ' iif~" I w ; q'W4 ;" ; ,uwf·iiiig·.I'mwwwi;wiif~e] 

_ _ _ __ __ f +_DI__

X X X 4 aTTTX~~~~~~~~~~~

_ _ r g _ _~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

I _X'

18 20 22 24 Z6

,FOS REFERENCE INFORMATION
O00 SREF 1.3550 SQ.FT.
000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XHRF 31.1400 INCHES
YMRF G.0000 INCHES
ZMRP 0.2250 INCHES
SCALE 1.5000 PERCNT

O ' 10 12 14 16

", ALPHA. DEGREES
INCIOC CNCPOS INCICW WNGF
3.0OD 2B.G0 0.000 2.0
3.000 2.000 3.00O 2.1

0.381
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.45
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z

.35
u_

Lt .3D5L'

.t3

.20

.15

.10

.05 _ - -

-10 - 8 - 6 -4 - 2 2 4

ANGLE OF A
DATA SET SYMBOL CONFIGURATION DESCRIPTION
(RN2zE17) NSRrC-3110,HSFC/LNSC BOOSTER BICZFIWIVZoI
(RN2249) NSRC 3110 MSFC/LNHC BOOSTER BIC2FlWIV2CI

A CH

6 b. 10 12 14

*TTACK. ALPHA. DEGREES
INCIDC CNDFOS iNCIDW
3.000 2.000 0.00Q
3.000 2.000 3.000

03581

NSRDC 3110, BETA = 0

WNiPOS - REFERENCE INFORMATION
Z.00D SREF 1.3550 SQ.FT.
2.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XHRP 31.1400 INCHES
YHRP 0.D000 INCHES
ZHRF 0.2250 INCHES
SCALE 1.5000 PERCNT
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,_..._. -- _ .;.._. . _.,_.. _,;*_ -...._._. -. _ .................... _... _ _- _

-- - - ...... - -- -

I /i a-_3

__~~~ t7 _ ,'

.- -'1''-----t I ~ ~~~~~~~~__

8 -6 -4 -2 0 2 4 6 1I 10 12 14 16 18 20 22 24 26

ANGLE OF ATTACK, ALPHA, DEGREES
OATA SET SYHBOL CONFIGURATION DESCRIFTION
1RN2217}I Q NSROC-3110OMSFC/LMSC BOOSTER B1CZFlIJlVZCI
(RNZ249) NSRCC 3110 MSFC/LHSC BOOSTER BIC2FIWIVDI

nA Cn

INCIDC CNCFOS
3.000 D 2. 000
3.00G0 2.000

INCICW
G.000
3.000

0.381

WNGFOS REFERENCE INFORMATION
2.000 SREF 1.3550 SQ..FT.
2.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRF 31.1400 INCHES
YMRP 0.0000 INCHES
ZMRF 0.2250 INCHES
SCALE 1.5000 PERCNT
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0025

LL.

.020J

0j .o0-

m

.o010 -

.005

- -. - 6 -4 -2 0 ' 2 4

ANGLE OF
CATA SET SYMBOL CONFIGURATION DESCRIFTION

IRNZ217) Q NSROC-3110,HSFC/LMSC BOOSTER BIC2FiWIV2VI
(RN2249) NSRDC 3110 MSFC/LMSC BOOSTER BICZFlWIV21C

HA CH 0.31i

6 8 10 12 14 16 18 20 22 24 21

ATTACK. ALPHA, OEGREES
INCICC CNDPOS INCICW WNGPOS REFERENCE INFORMATION
3.000 2.000 0.000 2.000 SREF 1.3550 S4.FT.
3.000 2.000 3.000 2.000 LREF 41.4 360 INCHES

BREF 41.4360 INCHES
XMRF 31.1400 INCHES
YMRP 0.0000 INCHES
ZMRF 0.2250 INCHES
SCALE 1.5000 PERCNT
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u
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z

u

LL .00

Ldz)

z
ILl

-. 05

I

I - .- . _

-.20 . .

-0.6 -0.4 -0.2 0.0 O.Z 0.4

LIF
CATA SET SYMBOL CONFIGURATION CESCRIPTION

(RN2Z17) Q NSRDC-3110,MSFC/LMSC BOOSTER BIC2FIWIV2CI
(RN2249) L NSRCC 3110 MSFC/LMSC BOOSTER BIC2FIWIV2DI.

MACH

0.6 0.8 1.0

T COEFFICIENT, CL
INCIDC CNDFOS
3.o00 2.O000
3 .OG0 2.000

0.381

INCICW WNGFOS REFERENCE INFORMATION
0.000 2.000 SREF 1.3550 SQ.FT.
3.000 2.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XHRF 31.1400 INCHES
YMRP 0.0000 INCHES
ZMRF 0.2250 INCHES
SCALE 1.5000 FERCNT
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.o0 r
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x
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z
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z
LL

0

CD
z

-_j
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fyD

.05

.04

.03

.02

.01

.00

-. 01

-. 02

-. 03

-.04

-. 05

-. 06

-. 07

-. 08 O
-16

DATA SET SYMBOL
(RNZ218I Q
(RN2250) 

MACH

-14 -1 n S - 6 -4 -

SIDE SLIP
CONFIGURATION CESCRIPTION
NSRCC-3110,MSFC/LMSC BOOSTER BIC2F1WIVZCI
NSRDC-3110,MSFC/LMSC BOOSTER BIC2FIW1IV2CI

2 0 2 4 6

ANGLE, BETA, DEGREES
INCICC CNCPOS INCICW
3.000 2.000 o.000
3.000 2.000 3.000

0.381

8 10 32 14 16

WNGPOS REFERENCE INFORMATION
2.000 SREF 1.3550 SQ.FT.
2.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XNRP J1.1400 INCHES
YNRP 0.0000 INCHES
ZMRP 0.2250 INCHES
SCALE 1.5000 PERCNT
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_ __ _ . . __. __-~~~~~~~~~~~~~~~~~
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-14 -12 -10 -6 - 4 -2 0 2 a 6 8 10 12 14 16

SIDE SLIP ANGLE. BETA. DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIFTION

(RNz228) Q NSRCC-3110,MSFC/LMSC BOOSTER BICZ'FIWIV2DI
(RN2Z2s) Z NSRDC-3110,MSFC/LMSC BOOSTER BICZF1W1V2DI

MACH

INCICC CNDFOS INCZIW WNGFOS

3.000 2.000 0.000 2.000
3.000 2.00 3.000 2.000

0.381

REFERENCE INFORMATION

SREF 1.3550 SQ.FT.
LREF 41.4360 INCHES
BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YMRP 0.0000 INCHES
ZMRF 0.2250 INCHES
SCALE 1.5000 PERCNT
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.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . _: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2

-14 -12 -10 - 8 - 6 - 4 - 2 0 2 4 6 10 12. 14 16

SIDE SLIP ANGLE. BETA. DEGREES
CATA SET SYMBOL
(RNZ218)1
(RNZZ501

MACH

CONFIGURATION CESCRIPTION
NSRDC-3110,hSFC/LMSC BOOSTER BIC2FIWIV2DC
NSRDC-3110,MSFC/LMSC BOOSTER BIC2FIWIV2DI

0.381

INCICC CNCFOS INCICW WNGPOS REFERENCE INFORMATION
3.000 2.000 0.000 2.000 SREF 1.3550 . SQ.FT.
3.000 2.000 3.000 2.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YMRP 0.0000 INCHES
ZRF 0. 2250 INCHES
SCALE 1.5000 PERCNT
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LMSC/MSFC BOOSTER STUDY. LONGITUDINAL CHARACTERISTICS. NSRDC 3110. BETA
2.0

I.,

1.6
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w

Li_
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z

1.2

1.0

0.6
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0.4

U.Z 

0.0

-0.2

-0.4

-0.6

-O . . .-0.0
-0 -o

CATA SET SYMBOL

(RNZZS3 )

nACH

8 6 -4 - 2 0 2 4 6

· ~~~~~~~~~~~~~~~~~~~~~~~~~~~i

_- -- 7 , - ___I_

_~ H f___ 

__ y,..._.__

8 10 12 14 16 18 20

=-o

22 24 26

ANGLE OF ATTACK. ALPHA. DEGREES
CONFIGURATION CESCRIFTION
NSRCC-3110.NSFC/LMSC BOOSTER BIC2FIWIVZCD
NSROC-3110NMSFC/LYSC BOOSTER BiC2FlWiV20l

INCICC CNCFOS INCICW WNGFOS
15.000 2.00o 0.000 2.00O
15.000 2.000 3.000 2.000

0.379

REFERENCE INFORMATION

SREF 1.3550 SQ.FT.
LREF 41.4360 INCHES
BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YMRF 0.0000 INCHES
ZMRF 0.2250 INCHES
SCALE 1.5000 PERCNT
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.30 r
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.10

.00
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r
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-i0

DATA SET SYNBOL
(RN2221)
(RN2253 ) 

MACH

I I - 4 -2 0 2 4

ANGLE OF
CONFIGURATION CESCRIPTION
NSRCC-3110,HSFC/LMSC BOOSTER BICZFIWIVZDl
NSRCC-3110.HSFC/LMSC BOOSTER BIC2FIWIVoDI

0.379

6 10o 12 14 16 18 20 22 24 26

ATTACK. ALPHA, DEGREES
INCIOC CNCFPOS INCICW WNGPOS REFERENCE INFORMATION
15.000 2.000 0.000 2.0D0 SREF 1.3550 SQ.FT.
15.OD 2.000 3.000 2.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YHRr 0.0000 INCHES
ZNRF 0.2250 INCHES
SCALE 1.5000 PERCNT
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ANGLE OF Al
CATA SET SYMBOL CONFIGURATION CESCRIFTION
(RN2221) Q NSRDC-311GNMSFC/LMSC BOOSTER 81CZFIWIV2D2
(RNZZ53) NSRCC-3110,C SFC/LHSC BOOSTER BIC2FIWIVZDI

CD

HACH

6 8 10 12 14

TTACK. ALPHA, DEGREES
INCIDC CNCFOS INCICW
15.o 000 2.000 D.00
15 .000 2.000 3.000

0.379

WNGFOS REFERENCE INFORMATION
2.000 SREF 1.3550 SQ.FT.
2.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRF 31.1400 INCHES
YMRF 0.0000 INCHES
ZMRF 0.2250 INCHES
SCALE 1.5000 PERCNT

PAGE 1653



LMSC/MSFC BOOSTER STUDY. LONGITUDINAL CHARACTERISTICS. NSRDC 3110. BETA = 0

J~~~~~~~ -

. _ -. __ __ -i_-
.- ___.___ ___ __ __ -- ~

_ _ / SA __ _~~~~~~~~~~~~~~~~~~~~~

''CW ' t' 

r'X~~i

-0.6 I . . I
-t0 - ,

CATA SET SYHMOL
(RNZ221 J Q
tRN2253 8

A CH

6 - - 2

CONFIGURATION DESCRIPTION
NSRCC-311GMSFC/LHSC BOOSTER
NSRDC-3110,MSFC/LMSC BOOSTEI

2 4 6 8 10 12 14

ANGLE OF ATTACK. ALPHA. DEGREES
INCIOC CNDPOS INCIDW

R BIC2FIWI V2C 15.000. 2.000 0.000
R BICZFl WI V2 15.000 2.000 3.000

0. 379

16 18 20 24 26

WN9POS REFERENCE INFORMATION
2.00U SREF 1.3550 SQ.FT.
2.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XHRP 31.1400 INCHES
YHRP 0.0000 INCHES
ZHRP 0.2250 INCHES
SCALE 1. aS00 PERCNT
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LMSC/MSFC BOOSTER STUDY. LONGITUDINAL CHARACTERISTICS, NSRDC 3110, BETA 0
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n- -- - - / X - - -- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

Xp0 _ -L7 ___/
_ r-e > S __ _ - _ _ _~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

0 0O -6 - 6 -4 -2 0 Ie 4 6 8 10 12 14 16 18 20 22 24 Z6

ANGLE OF ATTACK, ALPHA. DEGREES
DATA SET SYMOOL
(RN2221) Q

RNZ A53)

POACH

CONFIGURATION CESCRIPTION
NSRDC-3110,HSFC/LHSC BOOSTER BICZFIWIVZCI
NSRCC-3j10vBSFC/LMSC BOOSTER BIC2FIWIV2ZI

INCICC CNDPOS
15 .500 2.000
1s.000 2.000

0.379

INCIDW WNGFOS REFERENCE INFORMATION
0.00G 2.000 SREF 1.3550 SQ.FT.
3.000 2.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YMRF 0.0000 INCHES
ZMRF 0.2250 INCHES
SCALE 1.5000 PERCNT
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CATA SET SYMBOL
(RHZZ21 )
(RN2253 ) 

MACH

A -2 2

ANGLE
CONFIGURATION CESCRIFTION
NSRCC-3110,MSFC/LMSC BOOSTER BICZFII
NSRCC-3110,MSFC/LMSC BOOSTER BIC2FI(

0.379

;.- __ _ _~ ____ ____ ~ ,w.I .w,., ,pwwm~w, 

p.._ _ 

__ ___+ _ _ L ~~~~~~~~~~~~~~~~~~~~~~~~~~~~!____=

__ __ _ 4 _ 9 - g __ =~~~~~~~~~

X_ A _/___/--
_~/ _/ - -_ _ 
. _gI/ __ 
_ .__ _/ 

4 6 8 10 S2 14 16 18 20 22 24 26

OF ATTACK. ALPHA. DEGREES
INCIOC CNDFOS INCIDW WNGFOS REFERENCE INFORHMATION

WIV2C1 15.000 2.000 0.000 2.000 SREF 1.3550 SQ.FT.
WIV2CI 15.000 2.0O 3.000 2.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YHRP 0.0000 INCHES
ZMRF 0.2250 INCHES
SCALE 1.S000 PERCNT
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-s -6 -4 2 0 2 8 10 12 14 16 18 20 22 26

ANGLE OF ATTACK. ALPHA, DEGREES
CATA SET SYMBOL
(::RN2221 )
(RNZZ53)

MACH

CONFIGURATION CESCRIPTION
NSRDC-3110,NSFC/LMSC BOOSTER BIC2F1WIV2DI
NSRCC-311,MSFC/LMSC BOOSTER BIC2FIWIV2ZI

INCICC CNCFOS INCIOW
15.000 2.000 0.000
15.000 2.000 3.000

WNGPOS
2.000
2.000

0.379

REFERENCE INFORMATION
SREF 1.3550 S$.FT.
LREF 41.4360 INCHES
BREF 41.4360 INCHES
XMRF 31.1400 INCHES
YMRF 0.0000 INCHES
ZMRF 0.2250 INCHES
SCALE 1.5000 PERCNT
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-0.6 -0.4 -0.2 O.0 0.2 O.4

LIF
DATA SET SYMBOL CONFIGURATION DESCRIPTION
RN221) 0 NSRDC-31106MSFC/LMSC BOOSTER B0C2F0W.V2DI

(RNz253) NSRCC-3110,MSFC/ LMSC BOOSTER BIC2FIWSV2CI

MACH 0.379

NSRDC 3110. BETA = 0

0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0

T COEFFICIENT, CL
INCIDC CNCPOS INCIOW WNGFOS REFERENCE INFORMATION
15.000 2.000 0.000 2.0D0 SREF 1.355D SG.FT.
15.000 2.000 3.000 2.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XHRP 31.1400 INCHES
YHRP 0.0O00 INCHES
ZMRP 0.2250 INCHES
SCALE. 1.5000 PERCNT
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-10 8

SIDE SLIP
CATA SET SYMBOL CONFIGURIATION CESCRIPFTIOZ

(RN222') NSRDC-3110,NMSFC/LMSC BOOSTER C1C2FIWIVZDI
(RN254 ) NSRC-3110 MSFC/LHSC BOOSTER IC2IFIWI V2I

2 0 2 4 6

ANGLE. BETA,. DEGREES
INCiDC CNCFOS INCICW

15 .00 2.000 0.000
15.00D0 2.000 3.0

WNGPOS

2.000
2.000

0.380

14 16

REFERENCE INFORMATION

SREF 1.3550 SQ.FT.
LREF 41.4360 INCHES
BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YMRF 0.0000 INCHES
ZHRP 0.2250 INCHES
SCALE 1.5000 PERCNT
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DATA SET SYMBOL

I
-14 -12 -10 - t

CONFIGURATION CESCRIPTION
IRNZ222) M NSRDC-3110,MSFC/LMSC BOOSTER
(RN2Z54 1 NSRDC-3110,MSFC/LMSC BOOSTEI

MACH

-6 -4 -2 0 2 4 s

SIDE SLIP ANGLE. BETA. DEGREES
INCIDC CNDPOS INCICW

R BIC2F1WIV2D1 15.000 2.000 0.000
D 61CZFwIVEOI 15.000 Z.Ouo 3.00V

6 a

WNGPO0
2.000
2. 0OC

.3800

10 12 14 16

S REFERENCE INFORMATION
i SREF 1.3550 SQ.FT.
O LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YMRP 0.0000 INCHES
ZMRP 0.2250 INCHES
SCALE 1.5000 PERCNT
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.a0

.15

.S0

.05

.00

-. 05

-. l0

-. 15

- .20

--16 -1 -12 -I - 6 - 4 -

DATA SET SYMBOL

(RN2254)

MACH

14 16

SIDE SLIP ANGLE. BETA. DEGREES
CONFIGURATION DESCRIPTION INCICC CNCFOS INCICW WNGFOS REFERENCE INFORMATION
NSRCC-3110.MSFC/LMSC BOOSTER BIC2F1WVI2DI 15.000 2.000 0.000 2.00o SREF 1.3550 SQ.FT.
NSRCC-311G0MSFC/LMSC BOOSTER BIC2FIWIVCI - 15.000 2.000 3.000 2.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YMRF 0.0000 INCHES
ZMRP 0.2250 INCHES
SCALE 1.5000 FERCNT0.380
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LMSC/MSFC BOOSTER STUDY, LONGITUDINAL CHARACTERISTICS, NSRDC 3110. BETA = 0
2.0

I.8

1.6

1.4

z

Z

L]
U
LL

LL

L_

IC

Z

1.2

1.0

0.6

0.6

0.4

0.2

0.0

-0.2

-0.4

-0.6

-0.8 -
-10

· ' ' I . . . .1 w, '1 r1~~Wrr

~~~~~~~~~~~,, _ ,, ., 

____F_ 

.I w 

- 8

CATA SET SYNBOL
(RNZ257 )
(RN2285 I 

MACH

- 6 - 2 a 2 4 6 8 10 12 14 16 A

ANGLE OF ATTACK. ALPHA, DEGREES
CONFIGURATION DESCRIPTION
NSRDC-3110,MSFC/LMSC BOOSTER BIC2FIW2DI
NSRCC-3110,MSFC/LMSC BOOSTER B1C2FIW2CI

INCIDC CNCPOS INCICW WNGPOS
3.000 1.000 0.000 1 .00
3.000 1.000 3.000 1.000

0.380

8 20 22 24 26

REFERENCE INFORMATION
SREF 1.3550 SC.FT.
LREF 41.4360 INCHES
BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YMRP 0.0000 INCHES
ZNRP 0.2250 INCHES
SCALE 1.5000 PERCNT
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.12

U .10

LL

O

_ .06
Ld

-J

- .04
X

.02

.00

-. 02

-. -04
-10 -

CATA SET SYMBOL

(RNZ257) I
( RNZZSs )

MACH

CONFIGURATION CESCRIFTION
NSROC-3110,OSFC/LMSC BOOSTEF
NSROC-3110,HSFC/LMSC BOOSTE

0.380

2 4 6 8 1O 12 14 16 18 20 22 24 26

ANGLE OF ATTACK. ALPHA, DEGREES
INCIDC CNCPOS INCICW WNGFOS REFERENCE INFORMATION

R BICZFiWZ2I 3.000 1.000 0.000 1.000 SREF 1.3550 SS.FT.
R BICZFlW2DI 3.000 1.000 3.000 1.000 LREF 41.4360 INCHES

BREF 41 .4360 INCHES
XMRP 31.1400 INCHES
YMRF- 0.0000 INCHES
ZHRP 0.2250 INCHES
SCALE 1.5000 PERCNT
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LMSC/MSFC BOOSTER STUDY, LONGITUDINAL CHARACTERISTICS. NSRDC 3110,-BETA = 0

0 4 10 14 16 18 20 22 24 26

DATA SET SYMBOL

(IRNZ85 )

MACH

ANGLE OF
CONFIGURATION DESCRITION
NSROC-3110,MSFC/LMSC BOOSTER BICZFIWZDI
NSRCC-3110,MSFC/LMSC BOOSTER BIC2FIWGZD

0.3BO

ATTACK. ALPHA. DEGREES
INCIDC CN5POS INCICW WNGPOS REFERENCE INFORMATION
3.000 1.000 0.000 1.000 SREF 1.3550 SQ.FT.
3.000 1.000 3.000 1.000 LREF 41.4360 INCHES

BREF 41.4360 sNCHES
XMRP 31.1400 INCHES
YHRP 0.0000 INCHES
ZMRF 0.250 INCHES
SCALE 1.5000 PERCNT
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LMSC/MSFC BOOSTER STUDY. LONGITUDINAL CHARACTERISTICS. NSRDC 3110. BETA
z.o 

I.,

1.6

t.4

1.2

1.0

0.8

0.6

0.4

0.2

0.0

-0.2

-0.4

0

i~~ i i ! . -Il!IIIIII 

; - - - . - :~~~~~~~

- - - -- - -

-.6 . . .
-10 - 8

DA-A SET SYMBOL

(RN2Z5T)
( RNZ2S ) 

MACH

- 6 4 - Z O Z

ANGLE
CONFIGURATION DESCRIFPTION
NSROC-3110, MSFC/LMSC BOOSTER BIC2FIW
NSROC-3110,MSFC/LMSC BOOSTER BIC2FIW

4 6 8 10 12 14

OF ATTACK, ALPHA. DEGREES
INCIDC CNDFOS INCIDW

'2C1 3.000 1.000 0.000
'201 3.000 I.00 3.000

16 18

WNGPOS
1 .000
1 .000

0.380

20 22 24 Z6

REFERENCE INFORMATION
SREF 1.3550 SQ.FT.
LREF 41.4360 INCHES
BREF 41 .4360 INCHES
XMRP 31.1400 INCHES
YMRP 0.0000 INCHES
ZMRP 0.250 INCHES
SCALE 1.5000 PERCNT
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LMSC/MSFC BOOSTER STUDY,
.S0 L I I I I I I w I I I,, I .,,

CHARACTERISTICS, NSRDC 3110.

U
.45 

Lio .40 -'

LL .35 - '
Lz_

(U .30

.O 25

.20

.15

.10

.05

-10 -a -6 -4 -2 0 2 4

ANGLE OF
DATA SET SYMNBOL CONFIGURATICO CESCRZPTION

(RN2ZS?) Q NSRDC-311%o SFC/LMSC BOOSTER BIC2FIWSD1
CRN2285, NSROC-3110,HSFC/LMSC BOOSTER BICIFIlWDZ

MA CH

6 8 10 12 14

; ATTACK. ALPHA, DEGREES
INCIDC CNDPOS INCIDW
3.000 1.000 0.000
3.000 1.000 3.000

0.380

WNGPOS REFERENCE INFORMATION
1.000 SREF 1.3550 SQ.FT.
1.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XHRP 31.1400 iNCHES
YMRP 0.0000 INCHES
ZMRP 0.2250 INCHES
SCALE 1.5000 PERCNT
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tO

- 2' - _t2

Li.

4

- 6
-In - 6 - 6 - 4 - 2 0 2 4

ANGLE OF
DATA SET SYMBOL CONFIGURATION CESCRIPTION

(RNZ257) Q NSRCC-3110 D SFC/LMSC BOOSTER BIC2FIW2CD
(RN2I85) ) NSRCC-3110 MSFC/LHSC BOOSTER B1CZFI1WZD

HACH 0.380

6 8 10 12 14 16 18 20 22 24 26

ATTACK, ALPHA, DEGREES
INCICC CNDPOS INCICW WNGPOS REFERENCE INFORNArION
3.000 1.000 0.000 1.000 SREF 1.3550 SG.FT.
3.000 1.000 3.000 1.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YMRP 0.0000 INCHES
ZMRP 0.2250 INCHES
SCALE 1.5000 PERCNT
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LMSC/MSFC BOOSTER STUDY, LONGITUDINAL CHARACTERISTICS, NSRDC 3110. BETA = 0
.060

.055

.050

.045

c
U

z
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U

LL
LL
W

U

w

mr

-,

x

w.

m

.040

.035

.030

.025

.020

.015

.010

.005

.000 L
-10L i I

DATA SET SYMBOL CONFIGURATION DESCRIPTION
(RN2257) Q NSRDC-3110,MSFC/LMSC BOOSTER B1C2FZW2OI
(RN2285 ) . NSROC-3110,MSFC/LMSC BOOSTER BIC2FIW2DI

MACH 0. 360

18 20 22 24 26

INCIDC CNDFOS INCIDW WNGPOS REFERENCE INFORMATION
3.000 1.000 D.ODO 1.000 SREF 1.3550 SQ.FT.
3.000 1.0OD 3.000 1.000 LREF 41.4360 INCHES

BREF 41.436D INCHES
XMRF 31.1400 INCHES
YMRP 0.0000 INCHES
ZMRP O.2250 INCHES
SCALE 1.5000 PERCNT
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LMSC/MSFC BOOSTER STUDY, LONGITUDINAL CHARACTERISTICS, NSRDC 3110. BETA = 0

-.15

iii ~lJ " -w- i!1 1'11 iii !.t i ii i i - -r--r-r- - s--r--i q- t

F, 
;F .

L ~_ v__ ______________ ________

-. o20 Lc
-0.6

DATA SET SYMBOL

I NRN22S7 ) 1RNM2285 )

MACH

-0.4 -0.2 0.0 0.2 0.4 0.6 0.8 1.0

LIFT COEFFICIENT. CL
CONFIGURATION CESCRIFTION INCICC CNDPOS I
NSRDC-3110,MSFC/LMSC BOOSTER BICZFIWZDI 3.000 1.000
NSRCC-3110,MSFC/LMSC BOOSTER BICZFIWZDI 3.000 1.000

0.380

1.2 1.4 1.6 1.8 2.0

INCIDCW WNGPOS REFERENCE INFORMATION
0.000 1.000 SREF 1.3550 SQ.FT.
3.000 1.000 LREF 41.4'5360 INCHES

BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YMRF 0.0000 INCHES
ZMRF 0.2250 INCHES
SCALE 1.5000 FERCNT
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LMSC/MSFC BOOSTER STUDY, LA1

.07

.06

.05

.04

.03

.02

.01

.00

-. 01

-. 02

-. 03

-. 04

-. 05

-. 06

-. 07

-. 08s 
-. 6 -14 -12 -10 - 8 -

DATA SET SYMBOL CONFIGURATION DESCRIFTION
RNZ2581) Q NSRDC-311OMSFC/LMSC BOOSTE

(RN2286) NSROC-3110,NSFC/LMSC BOOSTE

MACH

CHARACTERISTICS. NSRDC 3110. ALPHA - 0 DEGREES

6 -4 -2 0 2 4 6

SIDE SLIP ANGLE, BETA. DEGREES
INCIDC CNCPOS INCIDW

R B1C2FIWZD1 3.ODD 1.000 0.000
R SIC2FI WZD 3.000 1.000 3.000

0.380

WNGPOS REFERENCE INFORMATION
1.000 SREF 1.3550 SQ.FT.
1.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YMRF 0.0000 INCHES
ZNRF 0.2250 INCHES
SCALE 1.5000 PERCNT
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LMSC/MSFC BOOSTER STUDY, LATERAL CHARACTERISTICS, NSRDC 3110. ALPHA = ODEGREES
.040 r

.0oS

.050

.025

(n

X

o0

C)

z

z

LL)

LL
LL

0

z
IE

z

:ir

.020

.015

.0o0

.005

.000

-. 005

-. 010

-. 015

-. 020

-. 025

- .030

-. 035

-. 040
-16

DATA SET SYMBOL
(RNZZ5 I)

(RN2286) B

HA CH

-wi i l l 'w T * * w i | _ _ w l i w ,e wv f' w lw ' i l w . w w l t i W *i i-g 

=== ======= == = =

_~~ ~ ~~~~~~~~~~~~~~~~ _i _ _

- 8 - 6 - 4 - 2 0 2 4 t

SIDE SLIP ANGLE. BETA. DEGREES
INCIDC CNDFOS INCICW
3.000 1.000 0.000
3.000 1.000 3.000

-14 -12 -10

CONFIGURATION DESCRIPTION
NSRDC-3110,MSFC/LHSC BOOSTER BIC2FIWZD1
NSRDC-3110,HSFC/LHSC BOOSTER BIC2FIW2D1

0.380

6 8 10 12 14 16

WNGPOS REFERENCE INFORMATION
1.000 SREF 1.3550 SQ.FT.
1.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XHRF 31.1400 INCHES
YMRP 0.0000 INCHES
ZHRP O.ZZ50 INCHES
SCALE 1.5000 PERCNT
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LL
LL

U

LL.
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_j 5 .. .

-. 20

-16 -14 -12 -10 - a - 6 - 4

SIDE SLI
DATA SET SYMBOL CONFIGURATION DESCRIPTION
(RN225::8) NSRDC-3110,MSFC/LMSC BOOSTER BICZFlWZI
CRN2z86) NSRDC-3110,MSFC/LMSC BOOSTER BIC2FIW2CI

MACH 0.380

- 2 2 4 6 10 14 1 6

P ANGLE, BETA. DEGREES
INCICC CNDFOS LNCICW WNGPOS REFERENCE INFORMATION

3.000 1.000 0D.OO I.0DO SREF 1.3550 SG.FT.
3.000 1.000 3.000 1.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRF 31.1400 INCHES
YMRP 0.0000 INCHES
ZMRP 0.2250 INCHES
SCALE 1.5000 PERCNT
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LMSC/MSFC BOOSTER STUDY, LONGITUDINAL CHARACTERISTICS, NSRDC 3110, BETA = 0
8. * . , f f f, I I I r - . .r w w! m '. II f "". I I* I -I-IIIW I'IT- m. I . ''W -- 

DATA SET SYMBOL
(RN2261) 
(RN2289)

MACH

-6 -4 -2 a 2 4

ANGLE OF
CONFIGURATICN DESCRIPTION
NSRDC-3110,MSFC/LMSC BOOSTER BlC2FIW2DI
NSRDC-3110,MSFC/LMSC BOOSTER BIC2FlWZDI

6

· < I

/~~~~~~~~~~~~

I~~~~~~~~~~

ID 14 16

ATTACK. ALPHA, DEGREES
INCIOC CNDPOS INCIDW WNGPOS
15.000 1.000 0.000 1.000
15.000 1.000 3.000 1.000

0.381

20 22 24 26

REFERENCE INFORMATION
SREF 1.3550 SQ.FT.
LREF 41.4360 INCHES
BREF 41.4360 INCHES
XMRF 31.1400 iNCHES
YMRP 0.0000 INCHES
ZMRF 0.2250 INCHES
SCALE 1.5000 PERCNT
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LMSC/MSFC BOOSTER STUDY. LONGITUDINAL CHARACTERISTICS. NSRDC 3110. BETA = 0

- 6 -4 - 2 0 2 8 10 14 6 18 24 26

ANGLE OF ATTACK, ALPHA, DEGREES
DATA SET SYMBOL
( RN2261 ) 
IRN2289I

MACH

CONFIGURATION CESCRIFTION
NSROC-3110,MSFC/LMSC BOOSTER BIC2FIW2DI
NSRCC-3110,MSFC/LMSC BOOSTER BICZFIW2C1

INCICC CNCPOS INCICW
I5.000 1.000 0.000
15.000 1.000 3.000

0.381

WNGFOS REFERENCE INFORMATION
1.000 SREF 1.3550 5Q.FT.
1.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRF 31.1400 INCHES
YMRF 0.0000 INCHES
ZMRP 0.2250 INCHES
SCALE 1.5000 PERCNT
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DATA SET SYMBOL
(RNZ261 )
(RN225891

HACH

BOOSTER STUDY. LONGITUDINAL CHARACTERISTICS,

ANGLE OF
CONFIGURATION DESCRIPTION
NSRDC-31D0,MSFC/LMSC BOOSTER BiCZFlWZDI
NSRDC-3110,MSFC/LHSC BOOSTER BIC2FIW2DI

0.361

ATTACK, ALPHA, DEGREES
INCICC CNDPOS INCICW WNGFOS REFERENCE INFORMATION
15.000 1.000 0.000 1.000 SREF 1.3550 SQ.FT.
15.000 1.000 3.000 1.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRP 31.1400 INCHES
TMRP 0.0000 INCHES
ZMRF .Z2250 INCHES
SCALE I.5S00 PERCNT
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1.0

0.8

0.6

0.4

0.2
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-10

DATA SET SYMBC
(RNZ261 )
(RN2289 )

MAC

*UDY, LONGITUDINAL CHARACTERISTICS. NSRDC 3110. BETA = 0

-' -6 -4 -2 2 4

ANGLE OF
OL CONFIGURATION DESCRIPTION

NSRCC-3110,MSFC/LMSC BOOSTER B1CZF1U2C1
NSRCC-3110,NSFC/LMSC BOOSTER BIC2FIW2CI

CH 0.31s

6 8 10 1; 14 16 16 20 22 24 26

ATTACK, ALPHA, DEGREES
INCICC CNCFPOS INCIDW WNGFOS REFERENCE INFORMATION
15.000 1.000 0.000 1.000 SREF 1.3550 SQ.FT.
15.000 1.000 3.000 1.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YMRF 0.0000 INCHES
ZMRP O.Z250 INCHES
SCALE 1.5000 PERCNT
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LMSC/MSFC BOOSTER STUDY, LONGITUDINAL CHARACTERISTICS, NSRDC 3110, BETA = 0
~11 i i < ' l i ! l l l l I ' I I ~ ! l T I l l l 1 l I

.... -

·~~~~~~~~~~ .~~ -

. . . ... .. .. . .
-10 -8 -6 -4 -2 O

DATA SET SYMBOL
(RN2261)
(RN2289) 

MACH

2 4 6 8 10 12 14

ANGLE OF ATTACK. ALPHA, DEGREES
CONFIGURATION DESCRIFTION
NSRDC-3110,NSFC/LNSC BOOSTER BICZFIWZD1
NSROC-3110MNSFC/LMSC BOOSTER BIC2ZIWZDI

INCIDC CNDFOS
15.000 1.000
15.000 1.000

0.381

16 18 20 22 24

INCICW WNGFOS REFERENCE INFORMATION

0.000 1.000 SREF 1.3550 SC.FT.
3.000 1.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YMRP 0.0000 INCHES
ZMRF 0.225D INCHES
SCALE 1.5000 PERCNT
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LMSC/MSFC BOOS'
lo
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DATA SET SYMBOL
RNZZ61 i 

(RN2289)

MACH

- 6

CONFIGURATION CESCRIFTION
NSRDC-3110,MSFC/LMSC BOOSTER BICZFIW201
NSRCC-3110,MSFC/LMSC BOOSTER BICFlW21CI

INCICC
15.000
15 .000

0.,81

CNDPOS INCICW WNGPOS

16 18 20 22

1.000 O.000 1.000 SREF
1.000 3.000 1.000 LREF

BREF
XMRF
YMRF
ZMRP
SCALE

REFERENCE INFORMATION
1.3550

41.4360
41.4360
31.1400

0 .0000
0.2250
1.5000

SQ.FT.
INCHES
; NCHE S
INCHES
INCHES
INCHES
FERCN T
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LMSC/MSFC BOOSTFR STUDY, LONGITUDINAL CHARACTERISTICS. NSRDC 3110. BETA = 0
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a0

.040

.035
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.010

.005

.000 -
-so - 2 I 2

ANGLE OF
DATA SET SYMBOL CONFIGURATION DESCRIPTION
IRNZ261; Q NSRDC-3110,MSFC/LMSC O8STER BICZFIWZD1
(RN2Z89) ; NSRDC-3110,MSFC/LMSC BOOSTER BIC2FlWZD1

MACH

6 8 10 12 14

ATTACK. ALPHA. DEGREES
INCICC CNCFOS INCIDW
15.000 1.000 O.000
15.000 1.000 3.000

0.381

1 20 22 24

WNGPOS REFERENCE INFORMATION
1.000 SREF 1.3550 SQ.FI.
1.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRP 31.1400 INCHES
TMRP 0.0000 INCHES
ZMRF 0.2250 INCHES
SCALE 1.5000 PERCNT
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LMSC/MSFC BOOSTER STUDY, LONGITUDINAL CHARACTERISTICS, NSRDC 3110, BETA = 0
-i* 1 * i r * * * I * * * i i* *, I* * 1 · I'*f I *· I * **I * * i * I *i *r * I ** Ir * · * 
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DATA JSET SYMBOL

I RN'26J1 )
(RN2289)

MACH

1.2 1.4 1.6 1.B 2.0

WNGPOS REFEERENCE INFORMATION
1.3550 SQ.FT.
41.4360 INCHES
41.4360 iNCHES
31.1400 INCHES
0.0000 INCHES
0.2250 INCHES
1.5000 PERCNT
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15.000 1.000 0.000 1.000 SREF
15.000 1.000 3.000 1.000 LREF

BREF
XNRF
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rSCALE

.so0 

.15

.10

z
_J
U

I-
z
w

z

0

I-

Ld

.05

.00

-.05

-. 10

I
-0.4 -0 . 0.0 0.2 0.4 0.6 0.8 1.0

LIFT COEFFICIENT. CL
CONFIGURATION DESCRIPTION
NSRDC-3110,NSFC/LMSC BOOSTER BICZFIWZC1
NSROC-3110,MSFC/LMSC BOOSTER BICZFIW2DI

0.381

INCIDC CNDPOS INCIOW
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LMSC/MSFC BOOSTER STUDY. LATERAL CHARACTERISTICS, NSRDC 3110, ALPHA = 0 DEGREES
.o I

.07

.05

g.

x

0
0

_-J
m

z
LU_

U-
L_
LL

0

LL
Z

0

z

-J-J

0
fy_

.04

.03

.02

.01

.00

-. 01

-. 02

-. 03

-. 04

-. 05

- .06

- .o07

-. 0 L-°
-16

DATA SET SYMBOL
(RN2262 
(RN2290)

MACH

-14

i_ _~ __ ~ __1 _1 _i_.. .ii_1 .~ ii iII~ r-i _l _11 __l _ _ _ _ ____ r1T g 

"_ _ . _~~~~~~~~~~~~~~~~~~~~,

__ _ _......_

-10 - 8

CONFIGURATION DESCRIPTION
NSRDC-3110,MSFC/LMSC BOOSTEI
NSRDC-31S10MSFC/LMSC BOOSTEI

6 -4 - O 2 4 6

SIDE SLIP ANGLE. BETA. DEGREES
INCIDC CNDFOS INCIDW

R BI CZFI WZD 15.000 1.000 0.000
R BIC2FIWZDI 15.000 1.000 3.000

0.381

8 10 12 14 16

WNGPOS REFERENCE INFORMATION
1. 00 SREF 1.3550 SQ.FT.
1.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YMRP 0.0000 INCHES
ZMRP 0.250 INCHES
SCALE 1.5000 PERCNT
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.040 :

.010

.025
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.015

.0%10
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-. 015
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-. 030

- .055
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-6e -14 -12 -10 - 8

~, = === === ! - == ='

+~~~~~~~ =+ t!~

_ t _ ____ v < _=i ___ _~~~~~~~~~~~~~~ ·- ·S ! = _ · ===!!v · ~· ;~i ~ 

X~~~~~~~~~~~~ 

!

X iX

= ==-- = == __ _,, _ ,=,

S -4 - 2 0 2 10 12 14

SIDE SLIP ANGLE, BETA, DEGREES
CATA SET SYMBOL
XRN2262)
(RN2290) A

MACH

CONFIGURATION DESCRIPTION
NSROC-3110,MSFC/LMSC BOOSTER BIC2FIW2CI
NSRDC-311i,MSFC/LMSC BOOSTER BIC2FIlWZI

INCIDC CNDFOS INCICW WNGFOS
15.000 1.000 0.000 1.000
15.000 1.000 3.000 1.000

0.381

REFERENCE INFORMATION
SREF 1.3550 SQ.FT.
LREF 41.4360 INCHES
BREF 41.4360 INCHES
XMRP 31.140D INCHES
YMRP 0.0000 INCHES
ZMRF 0.2250 INCHES
SCALE 1.5000 FERCNT
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u

U __
Z

.01U

LL
L-

LL

W

U

CIL

._ -. 05

Li

-

-. 15

-. 20 - . . -

fi. ~ ... i i . J ~ l .

-. t5
-16 -14 -12 -t0 - 8 - 6 - 4

SIDE SLI
DATA SET SYMBOL CONFIGURATION CESCRIFTION

(RN2262) Q NSROC-3110,MSFC/LMSC BOOSTER B1C2F1W2DI
(RNZ290) NSRDC-3110.MSFC/LMSC BOOSTER BIC2FIWZDI

MACH

_ 2 a 9 4 6

P ANGLE. BETA. DEGREES
INCICC CNDFOS INCICW
15.000 1.000 0.000
15.000 1.000 3.000

0.381

ALPHA = 0 DEGREES

WNGFOS REFERENCE INFORMATION
1.000 SREF 1.3550 SQ.FT.
1.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YMRP 0.0000 INCHES
ZMRP 0.2250 INCHES
SCALE 1 .5000 FERCNT
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1.o

1.g

1.4

Z
U

Z
LL

cL-

LLLLI
Ld

U

W
U

LL

-J

z

.e2

1.0

0.8

0.4

0.2

0.0

-0.2

-0.4

-0.6

-0. L, A , .. ..L.. L.. I- 
-1. - 8 -6 -4 -2

DATA SET SYMBOL CONFIGURATION DESCRIFTION

(RN265) Q NSRDC-3110,HSFC/LHSC BOOSTE
IRN2293) LI NSRDC-3110,HSFC/LMSC BOOSTE

MACH

2 4 6 8 so t2 14

ANGLE OF ATTACK, ALPHA. DEGREES
INCIDC CNDPOS INCICW

R BIC2FIW2 ' 3.000 2.OOO 0.000
R BIC2F1WZD1 3.000 2.000 3.000

0.381

WNGPOS REFERENCE INFORMATION

1.000 SRfiEF 1,3550 SQ.FT.
1.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YMRP 0.0000 INCHES
ZMRP 0.2250 INCHES
SCALE 1.5000 PERCNT
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10 - 8 -6 -4 -2 O 2 4 6 8 I 12 14 16 18 20 22 24 26

ANGLE OF ATTACK. ALPHA, DEGREES
DATA SET SYMBOL
( RN2265) 
(RN2293) A

MACH

CONFIGURATION CESCRIFTION
NSROC-3110,MSFC/LHSC BOOSTER BIC2FIW2DI
NSROC-3110,MSFC/LMSC BOOSTER B1C2FZW2DI

INCICC CNCFPOS
3.000 2.000
3.000 2.000

0.381

INCICW WNGFOS REFERENCE INFORMATION
0.000 1.000 SREF 1.3550 SQ.FT.
3.000 1.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YMRF 0.0000 INCHES
ZMRP 0.2250 INCHES
SCALE 1.5000 PERCNT
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LMSC/MSFC BOOSTER STUDY, LONGITUDINAL CHARACTERISTICS, NSRDC 3110. BETA
.20 I

-.,5
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_J
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LIJ

Ui

z

Lo

CD

I
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.05

.00

-. 05

-. 10

-.15

-. 20 L
lO

DATA SET SYMBOL
(RNZ265)
(RN2293) 

MACH

I
CONFIG UR
NSRDC-3110,MSFC/LMSC BOOSTER BlC2FIW2CI
NSRCC-3110,MSFC/LMSC BOOSTER 81C2FlWZC1

0.380

3.000 2.000 0.000 1.000 SREF
3.000 2.000 3.000 1.000 LREF

BREF
XMRP
YMRP
ZMRP
SCALE

1 20

=0

22 24 26

REFERENCE INFORMATION

1.3550
41.4360
41 .4360
31.1400

0.0000
0.2250

1.5 000

SG.FT.
INCHES
INCHES
INCHES
INCHES
INCHES
PERCNT
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LMSC/MSFC BOOSTER STUDY. LONGITUDINAL CHARACTERISTICS. NSRDC 3110. BETA = 0

_..- -__ --- _
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- - _ _i! z> -- _ _

I

12 14 16 18 20 22 24 26

DATA SET SYMBOL
1RN2265)
(RN2293)

MACH

ANGLE OF ATTACKO ALPHA, DEGREES
CONFIGURATION DESCRIFTION INCIDC CNCFOS INCICW
NSRCC-3110 MSFC/LMSC BOOSTER BICZFIW2D1 3.000 2.000 .0O00
NSRDC-3110MNSFC/LMSC BOOSTER BICZFIW2DI 3.000 2.000 3.000

0.381

WNGPOS REFERENCE INFORMATION

1.000 SREF 1.3550 SQ.FT.
1.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YMRF 0.0000 INCHES
ZMRP 0.2250 INCHES
SCALE 1.5000 PERCNT
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LMSC/MSFC BOOSTER STUDY, LONGITUDINAL CHARACTERISTICS, NSRDC 3110. BETA = 0
,., . , , , TTTT1 ._T .... .t 

i 

i~ ~ ~...... / /

8 - 6 - 4 . 8 10 12 14 16 IB 20

DATA SET SYMBOL
(RNZZ65) 
(RN22931 

MACH

ANGLE OF ATTACK. ALPHA. DEGREES
CONFIGURATION DESCRIPTION

NSRDC-3110,MSFC/LMSC BOOSTER B1C2FIW2DI
NSRDC-3110;MSFC/LNSC BOOSTER BICZFIWZDI

0.381

INCIOC CNDPOS INCIDW WNGPOS REFERENCE INFORMATION
3.000 2.000 0.000 1.000 SREF 1.3550 SQ.FT.
3.000 2.000 3.000 1.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YMRP 0.0000 INCHES
ZHRF 0.2250 INCHES
SCALE 1.5000 PERCNT
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LMSC/MSFC BOOSTER STUDY. LONGITUDINAL CHARACTERISTICS. NSRDC 3110. BETA = 0

i
Ir

E

E
r__.,,_,

- 6 .
-10 - 8

DATA SET 5YMBOL
(RN2z26.5 )
(RN2293)

MACH

-6 -4 2 0

CONFIGURATION CESCRIPTION
NSRDC-3110,NSFC/LHSC BOOSTEI
NSRCC-3110,NSFC/LMSC BOOSTEI

2 4 6 82 D 12 14

ANGLE OF ATTACK, ALPHA, DEGREES
INCICC CNCPOS INCICW

:R BIC2FIWZCI 3.000 2 000 0.000
AR BICZFIW2C1 3.000 2.000 3.000

0.381

16 18 20 22 24 26

WNGPFOS REFERENCE INFORMATION
1.000 .SREF 1.3350 SQ.FT.
1.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YNRP 0.0000 INCHES
ZMRP 0.2250 INCHES
SCALE I.5000 PERCNT
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LMSC/MSFC BOOSTER STUDY. LONGITUDINAL CHARACTERISTICS, NSRDC 3110, BETA =
.0o0

.055
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.- _ ._ _ _ _~~~~~~~~~~~~~~~~.
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.000 "
- e -4 -2 i Z 8 o0 t2 14 16 1I

0

22 24 26

ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION INCIDC CNDPOS INCICW WNGPOS
(RN2265) NSRCC-3110,MSFC/LMSC BOOSTER BICZFlWCZD 3.000 2.000 0.000 .000
(RN2293) I i NSRCC-3110M.SFC/LMSC BOOSTER BICZFIW2O1 3.000 2.000 3.000 S.00DI

MACH 0.381

REFERENCE INFORMATION
SREF 1.3550 SQ.FT.
LREF 41.4360 INCHES
BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YMRP 0.0000 INCHES
ZMRP 0.2250 INCHES
SCALE 1.5000 PERCNT
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LMSC/MSFC BOOSTER STUDY,. LONGITUDINAL CHARACTERISTICS, NSRDC 3110. BETA = 0
?- - - - - - - - -

-
.·o r

.15
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.05

.oo00

-. 05

- .10

-. 25

-. 20 L
-0.6

DATA SET SYMBOL
(RH2265)
{ RN2293)

MACH

-D. -U.E U.U O.2 0.4

LIFT
CONFIGURATION DESCRIPTION
NSRDC-3110,MSFC/LMSC BOOSTER B1C2FIWZOI
NSRDC-I1:LMSFC/LMSC BOOSTER 81CZFIWZDI

0.381

0.6 0.8 1.0

COEFFICIENT. CL
INCIDC CNVDOS

1.2 1.4

INCIDW WNGPOS
5.000 2.OCD O0.0D 1.00) SREF
3.000 2.000 S.000 .000o LREF

BREF
XMRP
YMRP
ZMRP
SCALE

1.6

REFERENCE INFORMATION
1 .3550

41.4360
41.4360
31.1400
0.0000
0.2250
1.5000

SQ.FT.
INCHES
INCHES
INCHES
INCHES
INCHES
PERCNT
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LMSC/MSFC BOOSTER STUDY. LATERAL CHARACTERISTICS, NSRDC 3110. ALPHA = 0 DEGREES
.o0
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.04

.02

.01

.00

-. 01
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-. 04

-. 05

-. 06

-. 07

-. 00
-I 16

DATA SET SYMBOL
(RNZ266) J
(RN2294)

MACH

-12
i

-10 - B
I i
6 - 4 - 2

SIDE SLIP ANGLE
CONFIGURATION DESCRIPTION
NSROC-3110,MSFC/LMSC BOOSTER BIC2F1WZDl
NSRCC-3110.MSFC/LMSC BOOSTER BIC2FIW2DC

o 2 4 6

E. BETA, DEGREES
INCIOC CNDPOS INCICW
3.000 2.000 0.000
3.000 2.000 3.000

0.381

8 10 12 14 16

WNGPOS REFERENCE INFORMATION
1.000 SREF 1.3550 SQ.FT.
1.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YMRP 0.0000 INCHES
ZMRP 0.2250 INCHES
SCALE 1.5000 PERCNT
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DATA SET SYMBOL
(RNZ266)
tRN2294 )

MACH

-14 -12 -10

CONFIGURATION CESCRIFTION
NSROC-3110 MSFC/LMSC BOOSTER
NSRCC-3110,HSFC/LNSC BOOSTER

- 6 - 4 - 2 2 4 6

SIDE SLIP ANGLE. BETA, DEGREES
INCIDC CNDFOS INCICW

R BIC2FIW2CI 3.000 2.000 0.000
Ri BICZFJIWZ12 3.000 2.000 3.000

WNGPOS
I .000
I .000

0.381

8 10 1

REFERENCE INFORMA
SREF 1.3550
LREF 41.4360
BREF 41.4360
XMRP 31.1400
YNRF 0.0000
ZMRF 0.2250
SCALE I.5000

PAGE 1693
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LATERAL CHARACTERISTICS, NSRDC 3110. ALPHA = 0 DEGREES

B-
u

Z

LL

LL

U
.0

Ld 

LL

-16 -14 -12 -10 - - 6 - 4

SIDE SLI
DATA SET SY4MBOL CONFIGURATION DESCRIPTION
(RN2Z66) H NSRC-3110,MSFC/LMSC BOOSTER BIC2FIWZ1
¢RN2294) £1 NSRCC-311GOMSFC/LMSC BOOSTER BIC2FIW2DI

MACH 0.381

P ANGLE. BETA. DEGREES
INCISC CNDFOS INCICW WNGFOS REFERENCE INFORMATION
3.000 2.000 0.000 .000 SREF 1.3550 SG.FT.
3.000 2.000 3.000 1.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YMRP 0.0000 INCHES
ZMRP 0.2250 INCHES
SCALE I .5000 PERCNT

PAGE 1694

/4 :~ ~ J ' 

"

~ t ' ' ' ~ - ~ ~



Z l.g

z 1._
LL V

L)J

LLJ

0.6

0.0 -

-0.2

-0.4

-0.6

-10 - 8 -6 - 4 - 2 0 2 4

ANGLE OF
DATA SET SYMBOL CONFIGURATION DESCRIPTION
IRN2269) Q NSRDC-3110,MSFC/LMSC BOOSTER BIC2FIW20I
1RNZ297)1 NSRCC-3110,NSFC/LHSC BOOSTER BIC2FIWZDC

MACH 0.379

ATTACK. ALPHA. DEGREES
INCIOC CNCPOS INCICW WNGPOS REFERENCE INFORMATION
15.000 2.000 0.000 1.000 SREF 1.3550 SQ.FT.
15.000 2.000 3.000 1.000 LREF 41.4360 INCHES

BHEF 41.4360 INCHES
XMRF 31.1400 INCHES
YNRF 0.0000 INCHES
ZHRP 0.2250 INCHES
SCALE 1.5000 PERCNT
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x
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.02

.00

-.02

DATA SET SYHBOL CONFIGURATION DESCRIPTION
IRN2269) Q NSRCC-3110,MSFC/LMSC 8OOSTEI

(RN2z97N 7 NSRCC-3110.MSFC/LMSC BOOSTE

HA CH

)INAL CHARACTERISTICS 9

2 4 6 8 10 12 14

ANGLE OF ATTACK, ALPHA, DEGREES
INCICC CNDPOS INCICW

R BICZFI WZDI 15.000 2.00 0.000
R BIC2FIWZCI 15,000 2.000 3.000

0.379

WNGPOS REFERENCE INFORMATION
1.000 SREF 1.3550 .SQ.FT.
1.00DO LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRF 31.1400 INCHES
YMRP 0.0000 INCHES
ZMRP 0.2250 INCHES
SCALE 1.5000 PERCNT
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-1C

ANGLE OF ATTACK, ALPHA, DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIFTION INCIDC CNDPOS INCICW
(RNZS69) Q NSRDC-3110 MSFC/LMSC BOOSTER BICZFIW2DI 15.000 2.000 0.000
1RN2Z97} a NSRDC-3110 MSFC/LMSC BOOSTER BlC2FIW2CI 15.000 2.000 3.000

MACH 0.379

22 24 26

WNGPOS REFERENCE INFORMATION
1.000 SREF 1.3550 SQ.FT.
1.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YMRP 0.0000 INCHES
ZMRF 0.2250 INCHES
SCALE 1.5000 FERCNT
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LMSC/MSFC BOOSTER STUDY, LONGITUDINAL CHARACTERISTICS. NSRDC 3110. BETA = 0
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-8 -6 4 - 2 0 4 6 8 D0 12 14 16 l8 20 22 24 26

DATA SET SYMBOL
(RN2269)
I RN2297)

MACH

ANGLE OF
CONFIGURATION VESCRIFTION
NSRDC-3110,MSFC/LMSC BOOSTER BIC2FIW2DC
NSRCC-3110,MSFC/LMSC BOOSTER BIC2FIW2CI

0.379

ATTACK. ALPHA, DEGREES
INCICC CNOPOS JNCICW WNGFOS REFERENCE INFORMATION
15.000 2.000 0.000 1.000 SREF 1.3550 SQ.FT.
15.000 2.000 3.000 1.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YMRF 0.0000 INCHES
ZMRP 0.2250 INCHES
SCALE 1.5000 FERCNT
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LMSC/MSFC BOOSTER STUDY, LONGITUDINAL CHARACTERISTICS. NSRDC 3110. BETA.= 0
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DATA SET sYHBOL
(RNZ269 )
{RN229?)

MACH

0 2 4 6 8 Io 12 14 16 18

ANGLE OF ATTACK, ALPHA. DEGREES
INCICC CNDPOS INCICW WNGPOS
15.000 2.000 0.000 1.000
15.000 2.000 3.000 1.000

CONFIGURATION DESCRIPTION
NSRCC-3110,MSFC/LMSC BOOSTER BIC2FIWZCI
NSRDC-3110,MSFC/LMSC BOOSTER BICZFIWZCI

0.379

24

REFERENCE INFORMATION
SREF 1.3550 SQ.FT.
LREF 41.4360 INCHES
BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YMRP 0.0000 INCHES
ZMRP 0.2250 INCHES
SCALE 1.5000 PERCNT
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LMSC/MSFC BOOSTER STUDY, LONGITUDINAL CHARACTERISTICS, NSRDC 3110, BETA = 0
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DATA SET SYMBOL
( RN269 ) 
( RN2E97 )

MACH

- 6 -4 - 2 O 2 4

ANGLE OF
CONFIGURATION DESCRIPTION
NSRDC-3110,MSFC/LMSC BOOSTER BIC2FIW2DI
NSRCC-3110,MSFC/LMSC BOOSTER BIC2FlW2DI

0.379

S 8 10 12 14 16 1 20 22 24 26

ATTACK. ALPHA, DEGREES
INCIOC CNDFOS INCIDW WNGPOS REFERENCE INFORMATION
15.000 2. 000 0.00 1.000 SREF 1.3550 SQ.FT.
15.000 2.000 3.000 1.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YMRP 0.0000 INCHES
ZMRF 0.2250 INCHES
SCALE 1.5000 PERCNT
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LMSC/MSFC BOOSTER STUDY. LONGITUDINAL CHARACTERISTICS. NSRDC 3110. BETA = 0
.060

.05S

.045

m
U

z

Lu

LL
LL

L-

W

Lim

-I

x

cn
m

.040

.035

.030

.025

.020

.015

.010

.005

.000
-D 0 -8

DATA SET SYHBOL C
RN2269) Q N

(RNZ297) N

MACH

-6 -4 -2 0 2 4

ANGLE OF
ONFIGURATION DESCRIPTION
SRCC-3110,MSFC/LMSC BOOSTER BIC2FIWZC1
SRDC-3110,MSFC/LMSC BOOSTER BC2ZFIWZDI

10 14

ATTACK. ALPHA. DEGREES
INCIOC CNDFOS INCICW
15.000 2.000 0.000
15.000 2.000 3.000

0.379

16 I 20 22 24

WNGPOS REFERENCE INFORMATION
I.DG0 SREF 1.3550 SG.FT.
1.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YHRP 0.0000 INCHES
ZMRP 0.2250 INCHES
SCALE 1.5000 PERCNT
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LMSC/MSFC BOOSTER STUDY, LONI

o

oD I _

u

Ld

L). .00

I-l

LIFT COEFFICIENT. CL
DATA SET SYMBOL CONFIGURATION DESCRIPTION

(RN2Z69) NSRCC-3110,MSFC/LMSC BOOSTER BICZFIW2CI
(RN2297) NSRCC-3110,MSFC/LMSC BOOSTER BICZFIW2DI

MACH 0.379

INCICC CNCPOS INCICW WNGPOS REFERENCE INFORMATION

15.000 2.000 0.000 1.000 SREF 1.3550 SC.FT.
15.000 2.000 3.000 1.000 LREF 41.4360 INCHES

EREF 41.4360 INCHES
XMRP 31.1400 INCHES
YMRF 0.0000 INCHES
ZMRF 0.2250 INCHES
SCALE 1.5000 PERCNT
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LMSC/MSFC BOOSTER STUDY. LATERAL CHARACTERISTICS, NSRDC 3110. ALPHA = 0 DEGREES
.05o

.06

(n

x

C
0

m
-I

I-'
z
LU

LL

LL
0
U

I-
z
LU

0

CL
Z

z

.04

.05

.02

.01

- I02

.00

-. 02

-. 03

-. 04

-. 05

-. 06

-. 07

-. 08 "
-16 -14

LC

.-. -=s~~~~~" __ ___

-12 -10 8

DATA SET SYMBOL CONFIGURATION DESCRIPTION
(RN2Z7O) NSRCDC-3110,NSFC/LMSC BOOSTE
(RN2298) NSfiDC-3110,NSFC/LMSC BOOSTE

MACH

* 6 - 4 - 0 2 4 6

SIDE SLIP ANGLE. BETA, DEGREES
INCICC CNCFOS INCICW

R BIC2FIWZD1 15.000 2.000 0.000
R B1C2FIW2D1 15.000 2.000 3.000

0.379

8 10 12 14

WNGFOS REFERENCE INFORMATION
I.000 SREF 1.3550 SQ.FT.
1.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XHRP 31.1400 INCHES
YMRF 0.0000 INCHES
ZMRF 0.225G INCHES
SCALE 1.5000 PERCNT
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LMSC/MSFC BOOSTER STUDY, LATERAL CHARACTERISTICS, NSRDC 3110. ALPHA = '0 DEGREES
.040

.os

.025

0
0

X

C.

z

m

z

u

U

LL
LO

L.

LI-

z
3Z

.00o

.015

.0o0

.005

.000

-. 005

-. 010

-. 015

-. 020

-. 025

-. 050

-. 0355

.040 5 
-16

DATA SET SYMBOL
IRNZ270) I
(RN2298 

MACN

-14 -2Z -10 - -6 -4 - 2 0 2 4 6

SIDE SLIP ANGLE, BETA. DEGREES
CONFIGURATI ON DESCRIPTION

NSRDC-3110,MSFC/LMSC BOOSTER BICaFlWZIl
NSRCC-3110,MSFC/LMSC BOOSTER B1C2FW2C01

INCIDC CNCFOS INCICW WNCFOS
15.000 2.000 0.000 1.000
15.000 2.000 3.000 1.000

0.379

8 10 12 14 16

REFERENCE INFORMATION
SREF 1.3550 SQ.FT.
LREF 41.4360 INCHES
BREF 41.4360 INCHES
XMRP 31.1400 INCHES

.YMRF 0.00O0 INCHES
ZMRP 0.2250 INCHES
SCALE I .5000 FERCNT
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I-U

.i0

Z

U-LL
LL

0Li

U .00

LL
EZ)

LJ

_.j

-. 10

-. 15

-. 20
-16 -14 -12 -10 - 8 -6 -4

SIDE SLI
DATA SET SYMBOL CONFIGURATION DESCRIPTION

(RN2T1OI S NSROC-3110,. SFC/LMSC BOOSTER BXCZFIWZDI
(RN2d98) NSRDC-3110,MSFC/LMSC BOOSTER SB1CFIWZDI

MACH

NSRDC 3110, ALPHA = 0 DEGREES

- 2 0 2 4 6 8

P ANGLE. BETA. DEGREES
INCICC CNCPOS INCIDW WNGFOS

15 .000 2.000 O.0 1.000
15 .ODD 2.000 3.000 1.000

0.379

REFERENCE INFORMATION
SREF 1.3550 SQ.FT.
LREF 41.4360 INCHES
BREF 41.4360 iNCHES
XMRP 31.1400 INCHES
YMRF 0.0000 INCHES
ZMRP 0.2250 INCHES
SCALE 1.5000 FERCNT
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LMSC/MSFC BOOSTER SI

-0.0

-0.4

-0.6

'UDY, LONGITUDINAL CHARACTERISTICS, NSRDC 3110. BETA = 0

o~~~~~ i, . r- --

_ _ t _ _ < z _ _ _~~~~~~~~~~~~~~~~~~~~~

I~~ 1--~ -- 
- _ < 7 _ 0-

.- ~ ___I _ _ _

. /.J

-0.0 -

DATA SET SYMBOL

(RN2305 J)

MA CH

a -6 -4 -2 0 2 4

ANGLE OF
CONFIGURATION DESCRIPTION
NSRDC-3110,MSFC/LMSC BOOSTER B1C2FIWZDI
NSRCC-3110,MSFC/LMSC BOOSTER BIC2FIW2DC

6 8 10 12 14

ATTACK, ALPHA. DEGREES
INCIrC CNDPOS INCIDW
15 .00 1 .000 0.000
15.000 1 .000 3.000

0. 31

16 18 20 22 24 26

WNGPOS REFERENCE INFORMATION
2.0o0 SREF 1.3550 SQ,FT.
2.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YMRP 0.0000 INCHES

'ZMRF 0.2250 INCHES
SCALE 1.5000 FERCNT
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LMSC/MSFC BOOSTER STUDY° LONGITUDINAL CHARACTERISTICS. NSRDC 3110, BETA = 0

I~, I Q I AA II -C- -I

-- - --- .1

16 18 20 22 24 26

WNGPOS REFERENCE INFORMATION
2.000 SREF 1.3550 SQ.FT.
2.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMHRF 31.1400 INCHES
YMRF 0.0000 INCHES
ZMRP 0.2Z50 INCHES
SCALE 1.5000 FERCNT

.- .D- -

8 10 12 14

ATTACKo ALPHA, DEGREES
INCICC CNDPOS INCICW
15 .000 1.000 0 .000
15.000 1.000 3.000

- - 6 -4 -2 0 2

ANGLE
CONFI-GURATtON CESCRIFTION
NSROC-3110,HSFC/LMSC BOOSTER BICZFIW2CI
NSRDC-3110,NSFC/LMSC BOOSTER B1C2FIW2DI

PAGE 1707
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CATA SET 5
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LMSC/MSFC BOOSTER S'
.80

.10

-. 20 L
-10

I
-
I

-6 -4

[UDY LONGITUDINAL CHARACTERISTICS. NSRDC 3110, BETA = 0
- , s ~~~~~~~~~~~~~~I I.0f.r...,,,...,,r...,I l t T r Il I l i . ,

i --. . . . --

_~ [l

- 2 0 2 4 6 6 20 12 14

ANGLE OF ATTACK. ALPHA. DEGREES
16 18 20 2Z

DATA SET SYMBOL
(RNZ27i3 )
IRN2305 I 

MACH

·:::: 4

NAEH

CONFIGURATION CESCRIPTION

NSRCC-3110,MSFC/LMSC BOOSTER 81CZF1W2D1
NSRDC-3110,MSFC/LMSC BOOSTER BIC2FIW2D1

INCIOC CNDFOS INCIDW WNGPOS
15.000 1.000 0.000 2.000
15.000 1.000 3.000 2.000

0.381

REFERENCE INFORMATION

SREF 1.3550 SQ.FT.
LREF 41.4360 INCHES
BREF 41.4360 INCHES
XHRP 31.1400 INCHES
YNRP O.O000 INCHES
ZNRP 0.2250 INCHES
SCALE 1.5000 FERCNT
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LMSC/MSFC BOOSTER S'
3.0

1.8

1.6

1.4

1.2

1.0

0.6

0.6

0.4

0.2

-0.2

-0.4

-0.6 .. . .
-O - - 6 - 4 - 2

DATA SET SYMBOL

( RNZ3G5) I

MACH

TUDY, LONGITUDINAL CHARACTERISTICS:, NSRDC 3110, BETA = 0

0 2 4 6

ANGLE OF ATT
CONFIGURATION DESCRIPTION
NSROC-3110,MSFC/LMSC BOOSTER BIC2FIW2D1
NSRCC-3110,MSFC/LMSC BOOSTER BICZFIWZCI

0 10 12 14 16

ACKo ALPHA, DEGREES
INCIOC CNDPOS INCIDW WNGFOS
15g.00 0.000 2. 00
15.000 1. 00{ 3.000 2.000

0.381

1

1

- - -N- //| 

W--- -- <S --· 

_~~~~~~~~~~~~~~~~~~~~~~ ...... __ 

_ __ _ *, 7--_ _ _~~~~~~~~~~~~~~
.- _ z / ._ _ . ,I

20
4

22 24 26

REFERENCE INFORMATION
SREF 1.3550 SQ.FT.
LREF 41.4360 !NCHES
BREF 41.4360 INCHES
XMRF 31.1400 INCHES
YMRF 0.0000 INCHES
ZMRP 0.2250 INCHES
SCALE 1.5000 PERCNT
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ISC/MSFC BUOSTER STUDY. LUNGITUDINAL CHARACERIST1ICS, NSRUDC 311U, BETA U

k - - I -- - - _ -

I~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

I10 a 6 -4 -2 0 2 4 6 a la 1 2 14 16 is 20 22 24 2

_ ANGLE . ALPHA, DEGREES

, , .i _.:/ 

i , .

,^eG <B 
: ,/ 

10 - 8 - 6 - 4 - 2' 0 2 4 '6 8 0t , 22 14: 16 18 20 22 Z4 Z6

A^NGLE OF ATTACK, ALPHA, DEGREES
DATA SET SYMBOL
(RN2273 )
(RN23a05s)

MACH

CONFIGURATION DESCRIPTION
NSRDC-3110,NSFC/LMSC 000STER B1CZFW21CI
NSRDC-3110S ,SFC/LHSC 900STER 81CZF1lW2DI

INCICC CNDFOS
15 .000 1.000
15 .000 1.000

O.381

INCIDW WNGCPOS REFERENCE INFORMATION
0.000 2.000 SREF 1.3550 SQ.FT.
3.000 2.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YMRP 0.0000 INCHES
ZMRP 0.2250 INCHES
SCALE 1.5000 PERCNT
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St
LMSC/MSFC BOOSTER STUDY. LONGITUDINAL CHARACTERISTICS. NSRDC 3110, BETA = O

S 

-l-*-i I0~~~ 11 T1 "r -r i-T -1--i i1 * -T _. _r i---u- - -1_-ri- _ 1-rf T1 .102I i1 u I- T.
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1
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6- 
-to
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I II I . I_-

I__ ____-__

X 0~~~~~~~~~~~~~~~~~~~~~~~~~~~~..

I.... II

.... L 

I //

.... II 

8 -6. -4 2

AN
DATA SET SYMBOL

RN2273 1 
( RNZ305S)

MACH

2 4

NGLE OF
CONFIGURATION CESCRIFTION
NSRDC-3110,MSFC/LNSC BOOSTER BICZFIW2DI
NSRDC-3110,MSFC/LMSC BOOSTER BIC2FIWZDI

0.381

6 8 10 12 14 16 18 20 22 24 26

ATTACKB ALPHAO DEGREES
INCICC CNDFOS INCICW WNGPOS REFERENCE INFORMATION
15.000 1.000 0.000 2.000 SREF 1.3550 SQ.FT.
IS.000 1.000 3.000 2.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRF 31.1400 INCHES
YMRF 0.0000 INCHES
ZMRP 0.2250 INCHES
SCALE 1.5000 PERCNT
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.0D0

.055

.050

.045

m

0 .040

Li i
.035

U

LUJ .0o0 -

Ld

.025 - -

Ld

.015
X

-10o -8 - 6 4 -2 0 2 4

ANGLE OF
DATA SET SYMBOL CONFIGURATION DESCRIPTION

(RN2273) Q NSRDC-3110,MSFC/LMSC BOOSTER 6lC2FIlWDI
(RN2305) a NSRDC-3110,MSFC/LMSC BOOSTER BIC2FlWZCI

NACH 0.361

ATTACK. ALPHA. DEGREES
INCIDC CNCFOS INCIDW WNGFOS REFERENCE INFORMATION
15.000 1.000 0.000 2,000 SREF 1.3550 SA.FT.
15.000 1.000 3.000 2,000 LREF 41.4360 INCHES

BREF 41.4360 TNCHES
XMRF 31.1400 INCHES
YMRP 0.D000 INCHES
ZMRP 0.2250 INCHES
SCALE 1.5000DD PERCNT
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LMSC/MSFC BOOSTER STUDY, LONGITUDINAL CHARACTERISTICS. NSRDC 3110. BETA - 0
.o0

.15

.05

.00

-. o0

-. 10

-. 15

-. ea20 
-0.6 -0.4 -0.2 0.0 0.2 O

DATA SET SYMBOL
(RN2273) 

RN2305

MACH

CONFIGURATION DESCRIPTION
NSRDC-3110,MSFC/LMSC BOOSTER BIC2FIW;
NSRDC-3110D,MSFC/LMSC BOOSTgR BIC2FI W

.4 0.6 0.8 1.0 1.2

LIFT COEFFICIENT. CL
INCICC CNDFOS INCICW

2D01 15.000 1.000 0.000
i201 15.000 1.000 3.000

0.381

1.4 1.6 1.8. 2.0

WNGPOS REFERENCE INFORMATION
2.000 SREF 1.3550 SC.FT.
2.000 LREF 41.4360 INCHES

BREF 41.4360 iNCHES
XMRP 31.1400 INCHES
YMRPF .0000 INCHES
ZMRP 0.2250 INCHES
SCALE 1.5000 PERCNT
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LMSC/MSFC BOOSTER STUDY, LATERAL CHARACTERISTICS, NSRDC 3110. ALPHA = 0 DEGREES
- - - - - - - -- - - - - - - - - - - - - - - - - - - - i- - - -w -i -i -I-i , .o00

.07

.rin

.05

cn

0

m
U

I--

LL

LLLJ

u

z
Ld
W

1D
z

-I

n,'

.04

.05

.02

.D0

.DO

.01

-. 02

-. 03

-. 04

-. 05

-. 06

- .07

-. Oe . . .
-16 -14

CATA SET SYMBOL
CRN22T4 )
( RN2306 1 Z

HACH

-12 -10 - 8 -6 -4 -

SIDE SLIP
CONFIGURATION CESCRIPTION
NSRDC-3110,MSFC/LHSC BOOSTER BIC2FlW2DI
NSRDC-311D,MSFC/LHSC BOOSTER BIC2FIW2DI

t. ~ , , , i , f w w r ' w , i'l i w , , i · w . , i ; ' ; i ~ f Tr I

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~.,>

. . I~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~J

2 0 2 4 6

ANGLE. BETA. DEGREES
INCIOC CNDPOS INCIDW
I5.OD I.D00 0.a000
15.000 : .000 3 .000

0.380

1 t 12 I 1%6

WNGPOS REFERENCE INFORMATION
2.000 SREF 1.3550 SQ.FT.
2.ODG LREF 41.4360 INCHES

BREF 41.4360 IiCHES
XMRP 31.1400 INCHES
YMRP 0.0000 INCHES
ZMRF 0.2250 INCHES
SCALE 1.5000 PERCNT
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LMSC/MSFC BOOSTER STUDY0 LATERAL CHARACTERISTICS, NSRDC 3110. ALPHA =0 DEGREES

-: i _ _i.i

_ .....

= ._ .. _..__ 

i

- .i .. ..

-.- _ ___ ...... __.. _

i__ _ _ _ 

DATA SET SYMBOL
( RN-224 ) I

RN2306 1 

MACH

-10 6 - 4 - 2 0

SIDE SLIP ANGLE. BETA. DEGREES
CONFIGURATION DESCRIPTION INCICC CNCPOS INCICW
NSROC-3110 MSFC/LMSC BOOSTER BlC2FIW2C1 15.DD000 1.000 0.000
NSRCC-3110,MSFC/LMSC BOOSTER B1C2FlW2CI 15.000 1.000 3.000

0.380

S 8 10 12 14 16

WNGFOS REFERENCE INFORMATION
e.000 SREF 1.3550 SC.FT.
2.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YHRP 0.0000 INCHES
ZMRP 0.2250 INCHES
SCALE 1.5000 PERCNT
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LMSC/MSFC BOOSTER STUDY, LATERAL CHARACTERISTICS. NSRDC 3110, ALPHA
.. 5 r

I-
z

LU

U

LL

LJ

U

0:
0
LL

J

LU

_l

.20

.15

.10

.DD

-. 05

-. 10

-. 15s

-. 20

-. 25
-16 -14

DATA SET SYMBOL
1RN2274) Q
(RN2306 1 

MACH

-12 -10 - 8 6 -4 - 2

SIDE SLIP ANGLI
CONFIGURATION DESCRIPTION
NSRCC-3110,MSFC/LMSC BOOSTER. BICZFIW2DI
NSRDC-31IlMSFC/LMSC BOOSTER BIC2FIW201

O Z 4 6

E. BETA. DEGREES
INCICC CNCPOS INC IW
15.000 1. Ou r 0.000
15 .000 1.000 3.000

0. 380

10

0 DEGREES

12 14

WNCPOS REFERENCE INFORMATION
Z.DOO SREF 1.3550 SI.FT.
Z.D00 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRF ' 31.1400 INCHES
YMRP 0.0000 INCHES
ZMRF 0.2250 INCHES
SCALE 1.5000 PERCNT
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LMSC/MSFC ROOSTER STUDY. LONGITUDINAL CHARACTERISTICS, NSROC 3110. BETA : 0
3.0

,..

1.6s

1.4

z
u

z
Z

LL
Li

LLI0

Ld

0
LL

-j

<:
X

z

I'

Z

1.2

1.0

0.8

0.6

0.4

0.2

0.0

-0.2

-0.4

-0.6

-D. '
-0o-10o - ,

DATA SET SY4MOL

(IRN4Z7 1 
I RN2309 )

MACH

- 6

- 2- 

T-1f~~~~~~~~~~~~~~~~~~ I.~ ~ _F-V-~~~~~~~

Rr- _

_ ... _ - - .... __ 

_Z __ _
4

I
-2 O 2 4 6 j__ 1 2 14

ANGLE OF ATTACK, ALPHA. DEGREES
CONFICURATZON DESCRIFTION

NSRDC-3110.MSFC/LMSC BOOSTER BICZFIW2CI
NSRDC-3110,MSFC/LMSC BOOSTER BlC2FIW2DC

0. 380

16 18 20 24 26

INCIDC CNCFOS INCICW WNGFOS REFERENCE INFORMATION
3.000 2.000 0 . 000 SREF 1.3550 SQ.FT.
3.000 2.000 3.000 2.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YMRP 0.0000 INCHES
ZMRF 0.2250 INCHES
SCALE 1.5000 FERCNT
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LL
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uJ
U

.06 -

x~~
C~.04

.02

noo

-.04-10 - 8 - 6 - 4 - 2 D 2 4

ANGLE OF
DATA SET SYMBOL CONFIGURATION CESCRIFTION
(RN2Z7 ?) NSRDC-3110:MSFC/LMSC BOOSTER BICZFIWZDI
(RN2B309) NSRDC-3IIo, mSFC/LMSC BOOSTER BIC2F1W201

NA CH 0.380

: ATTACK. ALPHA-. DEGREES
INCIOC CNCFOS INCIOW WNGPOS REFERENCE INFORMATION
3.000 2.000 0.0o0 2.D00 SREF 1.3550 SQ.FT.
3.000 2.000 3.000 2.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YMRP 0.0000 INCHES
ZMRF 0.2250 INCHES
SCALE i.5000 FERCNT
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DATA SET SYMBOL

( RNZZ77 I)
(RN2309 ) 

MACH

-6 -4 -2 0 2 4

ANGLE OF
CONFIGURATION CESCRIPFTION
NSROC-3110,MSFC/LMSC BOOSTER B1C2FlW2D1
NSROC-311L,MSFC/LMSC BOOSTER BIC2FIW2CI

6 8 10 12 14

ATTACK. ALPHA. DEGREES
INCIOC CNCPOS INCIDW
3.000 2.000 0.000
3.000 2.D00 3.00G

0.380

20 24 26

WNGPOS REFERENCE INFORMATION

2.000 SREF 1.3550 SQ.FT.
2.000 LREF 41.4360 INCHES

BREF 41.4360 I.wCHES
XHRP 31.1400 INCHES
YMRP 0.0000 INCHES
ZMRP 0.2250 INCHES
SCALE 1.5000 PERCNT
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LMSC/MSFC BOOSTER S'
.0o

._4
U

z
ILL

Lit
LL

0
u~t~
I-
U-

-i

I..

1.0

1.4

1.2

1.0

0.6

0.6

0.4

0.2

o.0

-0.2

-0.4

-0.6 L ' ' S -
-10 -8 -6 -4 -g

DATA SET SYMBOL
IRN2Z277) Q

IRN2309) L

MACCH

TUDY, LUNGITUDINAL CHARACTERISTICS, NSRDC 3110, BETA = 0

o 2 4 6

ANGLE OF
CONFIGURATICON DE.SGRIPTION
NSRCC-3110 MSFC/LMSC BOOSTER BIC2FI:W2CD
NSRDC-3110. MSFC/LMSC BOOSTER BSCZFIW2DI

ATT

0.380

P~~~~~~~~~~~~~~~~~i~~~~~~~

].~~~~~~~~~~~~~~~~~~~~~-

:t t .uT

, ~.____.._. . __

_ _ ___ __ __ _ _ __ _____~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

a 10 12 14 16 l8 20 22 24 es

ACK. ALPHA. DEGREES
INCICC CNDFOS INCICW WNCPOS REFERENCE INFORMATION
3,000 2.000 0.000 2.000 SREF 1.3550 SG.FT.
3.000 Z.000 3.000 000 3000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRP 31 .1400 INCHES
YMRP 0.0000 INCHES
ZMRF 0.ZS50 INCHES
SCALE 1.5000 PERCNT
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.60
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.65

.60

.55
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.05

.00 -
-SO

! r i; _ . . _ _ _ ! __. . ; _ ; _; _ . _ _ _ __ __ _ wi__ It 

-'1

.- __ - _ . _ _...- _ _i 
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_ : _ A -~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
_ _ _ ~~~/ 1 _

- a

DATA SET SYMBOL
(RN22?7) 
( RN2309) 

HACH

6 -4 - 2

CONFIGURATION DESCRIFTIC
NSROC-311G0MSFC/LMSC BOC
NSRDC-3110S HSFC/LMSC BO(

, I 4 , _ ----

....... /~~~~~~~~0~--- I/
- /I/

0 2 4 6 8 10 12 14 16 s6 20 22

ANGLE OF ATTACK, ALPHA. DEGREES
ON INCIOC CDPFOS INCIOW- WNGFOS REFERENCE IN
OSTER BICZF1W201 3.000 2.000 0.000 2.000 SREF 1.35
OSTER BICZFIW2D1 3.000 Z.OOD1 3.000 2.G00 LREF 41.43

0.380

24 26

FORMATION,
550 SQ.FT.
360 INCHES

BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YMRP 0.0000 INCHES
ZMRP D.Z250 INCHES
SCALE 1.5000 PERCNT
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CDo - - -- 

-5 ----- t-t _

- 6 0 2_ 
-J0 - 8 - 6 - 4 - 8 0 2 4

ANGLE OF
DATA SET SYMBOL CONFZGURATION DESCRIPTION
(RINZZ7l) I NSRDC-3110,MSFC/I MSC BOOSTER B1C2FIW2DI
(RNZ309) NSRVC-3110 MSFC/LMSC BOOSTER BIC2FIW2DI

MACH

6 8 sO 12e 14

ATTACK. ALPHA, DEGREES
INCICC CNCPOS INCIDW
3.000 2.000 0.000
3.000 2.000 3.000

0.380

WNGPOS REFERENCE INFORMATION
2.0Uo SREF 1.355:0 SQ.FT.
2.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRF 31.1400 INCHES
THRF 0.0000 INCHES
ZMRP 0.2250 INCHES
SCALE 1.5000 PERCNT
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22 24 26

DATA SET SYMBOL

(RNZZ7) AC
(RN2309)

MACH

CONFZGURATION CESCRIPTION
NSROC-3110,MSFC/LMSC BOOSTER
NSRCC-3110,MSFC/LMSC BOOSTEI

0.380

ANGLE OF ATTACK. ALPHA. DEGREES
INCICC CNDPOS INCIDW WNGFOS

R BIC2FIW201 3.000 2.000 0.000 2.000
R B1CZFIWZCI 3.000 2.000 3.000 2.000

REFERENCE INFORMATION
SREF 1.3550 SQ.FT.
LREF 41.4360 INCHES
BREF 41.4360 INCHES
XMRF 31.1400 INCHES
YMRF 0.0000 INCHES
ZMRF 0.2250 INCHES
SCALE 1.5000 PERCNT
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LMSC/MSFC BOOSTER STUDY. LONGITUDINAL CHARACTERIST
.0 r

-. 20
-0.6

ICS. NSRDC 3110. BETA = 0

r

[ , . , . , . . ... ,.. .F. , . -- t Ww r 

. _ .~~~~~~~~~~~'

-o

DATA SET SYMBOL
IRNZa7? 1
IRN2309) 

MACH

I
3.4 -0.2 0.0 0.2 0.4 D.6 0. 1.0 I.

LIFT COEFFICIENT, CL
CONFIGURATION DESCRIPTION INCIDC CNDFOS INCIDW
NSRDC-3110,MSFC/LMSC BOOSTER B1C2FIW2DI 3.000 2.000 0.000
NSRDC-3110,MSFC/LHSC BOOSTER BIC2FIW2DI 3.000 2.000 3.000

0.380

2 1.4 1.6 1.8 2.0

WNGrPOS REFERENCE INFORMATION
2.000 SREF 1.3550 SQ.FT.
2.000 LREF 41 .4360 INCHES

BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YMRP 0.0000 INCHES
ZMRP 0.2250 INCHES
SCALE 1.5000 FERCNT
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LMSC/MSFC BOOSTER STUDY, LATERAL CHARACTERISTICS, NSRDC 3110, ALPHA = 0 DEGREES
.01

.or

.06

.05

.04

.03

.02

.01

.00

-. os0

-. 02

-. 03

-. 04

-. 05

-. 06

-. o0

-. 08
-16 -:

CATA SET SYMOOL

I RN2ZTS I)
(RN2310)

MACH

14 -12 -10 - 6

CONFIGURATION DESCRIPTION

NSRDC-3110,MSFC/LMSC BOOSTER
NSRCC-3110MSFCiLMSC BOOSTEI

6 -4 -2 0 2 4 6

SIDE SLIP ANGLE. BETA, DEGREES
INCIOC CNDFOS INCICW

R BIC2FIW2CI 3 .00 2.000 0.000
R BI C2FIW2DI 3.000 2.000 3.000

0.380

10 12 14 16

WNGFOS REFERENCE INFORMATION

2.00 SREF 1.3550 SQ.FT.
2.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YMRP 0.0000 INCHES
ZMRF 0.2250 INCHES
SCALE 1.5000 PERCNT
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LMSC/MSFC BOOSTER STUDY, LATERAL CHARACTERISTICS, NSROC 3110. ALPHA = 0 DEGREES

~~~~~~~~~~~~~~~~~~~~~-" -- ,-- - ----

: i:- - : -- - - -- - - -~~~~~~~~~~~~~~~~

, · L- 

s~~~ ......

-14 -12 -10 - 8

CONFIGURATION DESCRIPTION
NSRDC-3110,MSFC/LMSC BOOSTE
NSROC-3110,MSFC/LMSC BOOST£E

-6 -4 -2 0

SIDE SLIP ANGLE, BE
INCIOC

ER BlC2FlW201 3,000
ER 01C2FIW2CI 3.000

2 4 6 8 10

TA, DEGREES
CNDPOS INCIDW WNGPOS
2.000 0.000oo 2.000
2.000 3.000 2.000

0.380

12-. 040 S6

DATA SET SYMBOL
(RN2278) 
¢RN2310)

MACH

14

REFERENCE INFORMATION
SREF 1.3550 SQ.FT.
LREF 41.4360 INCHES
BREF 41.4360 INCHES
XHRP 31.140D INCHES
YMRP 0.0000 INCHES
ZMRP 0.2250 INCHES
SCALE 1.50D0 - PERCNT
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LMSC/MSFC BOOSTER STUDY, LATERAL CI
.. '" '' '-1' ' ' ' ' 'I 

.10 -

LL

LL

L .U
,DO

-. 10 

-. 20 .. 

-.25

-16 -14 -12 -10 - a - 6 - 4

SIDE SLI
DATA SET SYMBOL CONFIGURATION DESCRIPTION
IRNZ278) Q NSRCC-3110,MSFC/LMSC BOOSTER BICZFIWZC1

6RN2310) NSRDC-3110O MSFC/LMSC BOOSTER BICFIW21CI

MACH 0.3o8

NSRDC 3110, ALPHA = 0

- 2 a 2 4 6 8 10 12 14 16

P ANGLEO BETA, DEGREES
INCICC CNCFOS INCICW WNGFOS REFERENCE INFORMATION

3.000 2.000 0.000 2.000 SREF 1.3550 SQ.FT.
3.000 2.000 3.000 Z.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YMRP 0.0000 INCHES
ZMRP 0.2250 INCHES
SCALE 1.5000 PERCNT
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LMSC/MSFC BOOSTER STUDY, LONGITUDINAL CHARACTERISTICS9 NSRDC 3110. BETA = 0

m I

· _J _ _i 

_ __ _ _. _ / S _~~~~~~~~~~~~~~

.- _ I SH__ 

· tXrT-- - <1 1 - 1-1 _ w-~
-I 1-/ _

_ I I -1- - [- - -- --- I I~~~~~~~~~~~~~~~~~~~~~~~~~~~~~J.

- I .I

DATA SET SYMBOL
(RN228 )
(RN23 1 3) 

MACH

8 -6 -4 -2 - I 2 4

ANGLE OF
CONFIGURATION DESCRIPTION
NSRCC-3110NMSFC/LMSC BOOSTER BIC2FIW2DI
NSROC-3110,MSFC/LMSC BOOSTER BIC2FIW2CI

0.380

6 8 10 12 14 16 18 20 22 24 26

ATTACK, ALPHA, DEGREES
INCIOC CNDPOS INCICW WNGFOS REFERENCE INFORMATION
15.000 2.000 O.OO0 Z.OOG SREF 1 .3550 SQ.FT.
15.000 2.000 3.000 2.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YMRP 0.0000 INCHES
ZMRP 0.2250 INCHES
SCALE 1.5000 PERCNT
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.tO

.16

.14

U

.._

z
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LL
LL

.LI

o .06

- .04
x

.02

.00

-. 02

- .04
-lO -

DATA SET SYMBOL
(RN2;O81)
RN2313) 

NACH

2 4

ANGLE OF
CONFIGURATION DESCRIPTION
NSRCC-3110,MSFC/LMSC BOOSTER BIC2FIW2C1
NSRDC-3110,MSFC/LMSC BOOSTER BICZFIWZD1

0.380

6 8 10 12 14

ATTACK, ALPHA. DEGREES
INCICC CNDPOS INCICW
15.000 2.000 0.000
15.000 2.000 3.000

WNGPOS REFERENCE INFORMATION
2.000 SREF 1.3550 SQ.FT.
2.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRF 311.1400 INCHES
YHRF 0.0000 INCHES
ZMRF 0.2250 INCHES
SCALE 1.5000 FERCNT
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LL .
i,

W

-. 2

-10 -I8 - --4 -2 0 2 4

ANGLE OF
DATA SET SYMBOL CONFIGURATION CESCRIFTION
(RN2Z281) NSRDC-3110,MSFC/LMSC BOOSTER B1C2FWZCI1
( RNZ3131 } NSRCC-3110 ,sFc/LMSC BOOSTER B1C2FIW201

MA CH 0.380

6 9 10 12 14 16 18 20 22 24 26

ATTACK, ALPHA. DEGREES
INCIDC CNCPOS INCICW WNGFOS REFERENCE INFORMATION
15.000 2.000 0.000 2.000 SREF 1.3550 SQ.FT.
15.000 2.000 3.000 2.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRF 31.1400 INCHES
YHRP 0.0000 INCHES
ZMRF 0.2250 INCHES
SCALE 1.5000 PERCNT
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. .o r

1.O

1.4

*.2

.0 I

0.8

0.6

0.4

0.2

0.0

-0.2

-0.4

-0.6
-to - I

CATA SET SYMBOL
(RN22811
(RN2313 

HACH

0
;ll -j_ ii - -~-r -lr i _ j -,w i-s-r ~ -- i- lt Il l-ri- e- -i i-

- - -- ~-.…~~ - --- __

8 - 6 4 - 0

- ____ __- ____

6 10 12 14 16 20 22 24 26

ANGLE OF ATTACK. ALPHA, DEGREES
CONFIGURATION DCESCRIPTION
NSRDC-3110,MSFC/LMSC BOOSTER BIC2FIW2DI
NSROC-3.110,MSFC/LHSC BOOSTER 81CZFIWZDI

0.380

INCJDC CNDFOS INCICW WNGPOS REFERENCE INFORMATION*
15.000 2.000 0.000 2.000 SREF 1.3550 SQ.FT.
15.000 2.000 3.000 2.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRF 31.1400 INCHES
YMRP 0.0000 INCHES
ZNRP 0.2250 INCHES
SCALE 1.5000 PERCNT
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LMSC/MSFC BOOSTER STUDY, LONGITUDINAL CHARACTERISTICS, NSRDC 3110. BETA = 0

-6 - 6 -4 - a 2 4 6 a la 1 2 14 16 1 a 20 22 24 26

CATA SET SYMBOL
iRN2Z1S/
(RN2313 ) 

MACH

CONFIGURATION CESCRIPTION
NSRCC-3110,MSFC/LMSC BOOSTEF
NSRCC-3110.,SFC/LMSC BOOSTEI

ANGLE OF ATTACK. ALPHA, DEGREES
INCICC CNDFOS INCIDW

R B1C2FIWCZD 15.O00 2.000 0.000
fR 81C2FIWZDI 15.000 2.000 3.000

0.380

WNGFOS REFERENCE INFORMATION
Z.D00 SREF. 1.3550 SQ.FT.
2.000 LREF 41.4360 INCHES

BREF 41.4360 I;CHES
XMRF 31.1400 INCHES
YMRP 0.0000 INCHES
ZMRP 0.e250 INCHES
SCALE 1.5000 PERCNT
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LMSC/MSFC BOOSTER STUDY, LONGITUDINAL CHARACTERISTICS, NSRDC 3110, BETA = 0
"T-i i i i i i i i i , i ~ . w. i i i , , , 'T'i ~ ~ I i ~ , I i w i I w w , , , ~ · i w i · . , , r w , i f i , i'

, .....i

'. ' I~1 '1· j
,/f - 1

// /

......
/

· .....
i

- 8 - 6 -4 - 2 0 2 4 6 8 10 12 14 16 18 20 24

DATA SET SYMBOL
(RNZ2SI1
(RN2313) 

MACH

ANGLE OF ATTACI
CONFIGURATION DESCRIPTION
NSRDC-S31IOHSFC/LMSC BOOSTER BIC2FIW2CI
NSRCC-3110,MSFC/LMSC BOOSTER B1C2FlW21D

Ko ALPHA, DEGREES
INCICC CNCFPOS INCICW WNGPOS
15.000 2.000 0.000 2.GOO
15.000 2.000 3.000 2.000

0. 380

REFERENCE INFORMATION
SREF 1.3550 SQ.FT.
LREF 41.4360 INCHES
BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YMRP 0.0000 INCHES
ZMRP 0.2250 INCHES
SCALE 1.5000 PERCNT
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DATA SET SYMBOL
( RN2281 )
(RN23131

MACH

CONFIGURATION CESCRIPTION
NSRCC-3110,9SFC/LMSC BOOSTER BIC2FIW2DI
NSRDC-3110,MSFC/LMSC BOOSTER BIC2FIW2DI

0.380

INCIOC CNDFOS INCIDW WNGPOS REFERENCE INFORMATION
15.000 2.000 0.000 2.000 SREF 1.3550 SQ.FT.
15.000 2.000 3.000 2.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRF 31.1400 INCHES
YMRP 0.0000 INCHES
ZMRP 0.2250 INCHES
SCALE 1.5000 PERCN T
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CL

DATA SET SYMBOL CONFIGURATION CESCRIFPTION
RN2Z81 ) NSROC-3110.MSFC/LNSC BOOSTER BIC2FIW2

(RNZ313) NSRDC-3110,MSFC/LHSC BOOSTER BICZFIW2

0.380

.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 z.o

LIFT COEFFICIENT, CL
INCIDC CNDFOS INCIOW WNGPOS REFERENCE INFORMATION

2Z1 15.000 2.000 0.000 2.000 SREF 1.3550 SQ.FT.
201 15.000 2.000 3.000 Z.OOO LREF 41.4360 INCHES

BREF 41.4360 INCHES
XHRP 31.1400 INCHES
YMRP 0.0000 INCHES
ZMRF 0.2250 INCHES
SCALE 1.500D PERCNT
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3110. ALPHA = 0 DEGREES

SIDE SLIP ANGLE,. BETA. DEGREES
DATA SET SYHBOL
( RN2282a J 
IRN2314) 

MACH

CONFIGURATION DESCRIPTION
NSROC-3110,MSFC/LMSC BOOSTER BICZFIWECI
NSRDC-3110,MSFC/LMSC BOOSTER BICzFItW2I

0.380

INCIDC CNDPOS INCICW WNGFOS REFERENCE INFORMATION
15.000 2.000 0.000 2.000 SREF 1.3550 SQ.FT.
15.000 2.000 3.000 2.000 LREF 41;4360 INCHES

BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YMRP 0.0000 INCHES
ZMRP 0.2250 INCHES
SCALE 1.5000 PERCNT
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$6 -14 -12 -J.O - 8 - 6 - 4. - 2 03 2 4 6 8 S0 ,IZB 14 Id

SIDE SLIP ANGLE, BETA. DEGREES
DATA SET SYMBOL
(RN2282)
( RN2314)

HACH

CONFIGURATION CESCRIPTION

NSRCC-3110,MSFC/LMSC BOOSTER B1CZFIW2DI
NSRCC-3110,MSFC/LMSC BOOSTER BIC2FIW2DI

INCIDC CNCPOS INCIDW WNGPOS
15.000 2.000 0.000 2.000
15.000 2.000 3.D00 2.000

0.380

REFERENCE INFORMA
SREF 1.3550
LREF 41.4360
BREF 41.4360
XMRF 31.1400
YMRF 0.0000
ZMRP 0.Z250
SCALE 1.5000U
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DATA SET SYMBOL CONFIGURATION CESCRIPFTION
l(RN2 ,2 NSRPC-3110,MSFC/LMSC BOOSTE
(RNZ314; NSRCC-3110,MSFC/LMSC BOOSTE

MACH 0.380

SIDE SLIP ANGLE, BETA, DEGREES
INCICC CNOFOS INCIOW WNGFOS REFERENCE INFORMATION

R BICaFIW2OI 15.000 2.000 0.000 2.000 SREF 1.3550 SO.FT.
R BICZFIWZDI 15.000 2.000 3.000 2.000 LREF 41.4300 INCHES

BREF 41.4360 INCHES
XMHN 31.1400 INCHES
YHRP 0.0000 INCHES
ZHRP 0.2250 INCHES
SCALE 1.5000 PERCNT
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LMSC/MSFC BOOSTER STUDY, LONGITUDINAL CHARACTERISTICS. NSRDC 3110. BETA = O0
8.0

t.or..

J.o

1.4
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z

Lil

LL
LL
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1.2

1.0

0.8
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-10 -

CATA SET SYMBOL

(RN2001 ) 
(RN25 17) 

MACH

_. . . _ ___ _ _ __ __ _ _ _ _ _ _ r ~~~~~~~,,.- |., r.r .

_~L~ ... __ .... ) 

- 6 2 4

ANGLE OF
CONFIGURATION DESCRIPTION

NSRCC-3110,MSFC/LMSC BOOSTER BtCZFIWlVI
NSRDC-3110,MSFC/LMSC BOOSTER BICZFIWlVI

6 8 10 12 14

ATTACK. ALPHA. DEGREES
DIHORL INCIOC CNCFOS
7.660 3.000 1.000

15.000 3.000 1.000

0.381

16 18 20 Z2 24 26

INCIDW REFERENCE INFORMATION
0.000 SREF 1.3550 SG.FT.
0.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRF 31.1400 INCHES
TYMRP 0.0000 INCHES
ZMRP 0.2250 INCHES
SCALE 1.5000 PERCNT
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.12

.10

.06

.06

.04

.02

.00

.02

-. 04 . . .
-10 - -

ANGLE OF ATTACK. ALPHA, DEGREES
DATA SET SYMBOL
(RN2001 )
(RN2517 )

MACH

CONFIGURATION DESCRIPTION
NSRDC-3110,MSFC/LMSC BOOSTER BIC2FIWIVI
NSRCC-3110 MSFC/LMSC BOOSTER BIC2FIWIVI

0.361

DIHDRL INCIDC CNDPOS INCIDW REFERENCE INFORMATION

7.660 3.000 1.000 0.000 SREF 1.3550 SQG.FT.
15.000 3.000 1.000 0.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YMRP 0.0000 INCHES
ZMRF 0.2Z50 INCHES
SCALE 1.5000 PER.CNT
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LMSC/MSFC BOOSTER S'

.t5

.10

.05

.00

- .05

-. 10

-.15

-. zo 
-50 6

JUDY. LONGITUDINAL CHARACTERISTICS, NSRDC 3110, BETA = 0

0 2 4 6 8 O1 12 14 16 18 20 22 24 26

ANGLE OF ATTACK,. ALPHA, DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION
(RD2I0011 n NSRDC-3110,MSFC/LMSC BOOSTER BlC2FIWIVI
(RN2517) 1 NSROC-3110,MSFC/LMSC BOOSTER BICZFIWIVI

MACH

DIHDRL INCICC CNDFOS
7.660 3.000 1.000

15.000 3.000 1.000

0.3861

INCIDW REFERENCE INFORMATION

0.000 SREF 1.3550 S2.FT.
0.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRF 31.1400 INCHES
YMRP 0-. 0000 INCHES
ZMRF 0 2250 INCHES
SCALE 1 .5000 ERCNT
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LMSC/MSFC BOOSTER STUDY, LONGITUDINAL CHARACTERISTICS, NSRDC 3110. BETA
t.0

I..

1.6

1.4

1.2

1.0

0.8

0.6

0.4

0.0

-0.2

= 0

...... T I T

-10 8 6 - - 2 2 4 6 a a0 12 14 16 8a 20 22

ANGLE OF ATTACK, ALPHA. DEGREES
CATA SET SYMBOL
tRNZ001 )

HiNZ51 7i A

t:~lAs C 

CONFIGURATION CESCRIPTION
NSRDC-3110,HSFC/LHSC BOOSTER BICZFIWIVI
NSRCC-3110,HSFC/LMSC BOOSTER B1C2FlWIVl

0.381

Dl-HDRL INCICC CNCPOS INCIOW REFE
7.660 3.000 1.000 0.000 SREF !

15.000 3.000 1.000 0.000 LREF
BREF
XMRP
YMRF
ZMRP
SCALE

RENCE INFORMATION
1.3550

41.4360
41.4360
31.1400
0 .0000

0.2250
1.5000

INCHES
INCHES

INCHES
INCHES
PERCNT
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LC3

.45

Z
LLJ .40

LLu

(D

.0 -

-10 - 8 - 6 -4 -2 0 2 4

ANGLE OF
DATA SET SYMBOL CONFIGURATION DESCRIPTION
(RN200l) Q NSRCC-3110,MSFC/LMSC BOOSTER BIC2FlWlVl
(RN2517) L NSRDC-3110,MSFC/LMSC BOOSTER BICFlWlVlI

MA CH 0.381

ATTACK. ALPHA, DEGREES
CIHORL INCIDC CNCFOS INCIDW - REFERENCE INFORMATION
7.660 3.000 1.OOO 0.000 SREF 1.3550 SQ.FT.

15.000 3.000 1.000 0.00,. LREF 41.4360 INCHES
BREF 41.4360 INCHES
XMRF 31.1400 INCHES
YMRF 0.0000 INCHES
ZMRP 0.2250 INCHES
SCALE 1.5000 PERCNT

PAGE 1743



10

-j0-J

.0

CD

CY
0

I-
LL

-1 - I

DATA SET SYMBOL CONFIGURATION DESCRIPFTION
(RN2001) NSROC-3110HSFC/LMSC BOOSTER
(RN2517) 1 NSRDC-3110, MSFC/LMSC BOOSTER

MACH

2 4 6 8 10 12 14 16 i8

ANGLE OF ATTACK, ALPHA. DEGREES
DIHDRL INCIDC CNCFOS INCICW

R B 1CZFI WVl 7 .660 3.000 1.000 0. 00 S
R IC2FIWI V1 15.000 3.000 1.000 0.000 L

xX
Y1
Z
$

0.381

REFERENCE INFORMATION
SREF .l5550 SG.FT.
.REF 41.4360 INCHES
3REF 41.4360 INCHES
XMRP 31.1400 INCHES
YMRP 0.0000 INCHES
ZMRP .2250 INCHE S
SCALE 1.5000 FERCNT
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LMSC/MSFC BOOSTER STUDY, LONGITUDINAL CHARACTERISTICS, NSRDC 3110. BETA - 0
.060

.0s5

.045

m

U

z

LLI
Lt.

0
U

U

m

.040

.035

.030

.025

.015

.010

.005

L

.00l
-o -

CATA SET SYHBOL

( RN2001 )
( RN25 ?)

HACH

a 6 - 4 10 12 14 16 18 20 22 24 26

ANGLE OF ATTACK, ALPHA, OEGREES
CONFICURATION DESCRIPTION

NSRCC-3110,MSFC/LMSC BOOSTER BIC2FIWIVI
NSRDC-3110,MSFC/LMSC BOOSTER BIC2FlWIVI

OCIHCRL INCIOC
7.660 3.000

15.000 3.000

CNCPOS INCICW

I .000 UO. 00
1.000 O.OG0

0.381

REFERENCE INFORMATION
SREF 1.3550 SQ.FT.
LREF 41.4360 INCHES
BREF 41.436U INCHES
XMRr 31.1400 INCHES
YMRP 0.0000 INCHES
ZMRP 0.2250 INCHES
SCALE 1.5000 PERCNT
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LMSC/MSFC: BOOSTER STUDY. LONGITUDINAL CHARACTERISTICS. NSRDC 3110. BETA O0

E_ I__ ___ __ _ _ _

... :J 

- - -- -- - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~.

L 

-0.2 0.0 0.4 0.6 0.8 1.0 1.2 1.4 1.6

LIFT COEFFICIENT, CL
CDATA SET SYMBOL CONFIGURAtiON DESCRIPTION

(RN2001) NSRDC-3110 MSFC/LHSC BOOSTER BIC2FIWIV1
(6RN2517) H NSRCC-3110IMSFC/LMSC BOOSTER BIC2FI W V

MA CH

DIHDRL INCIDC CNDPOS
7.660 3.000 1 .000

15.000 3.000 1.000

0.381

INCICW REFERENCE INFORMATION
0.000 SREF 1.3550 SQ.FT.
0.000 LREF 41.4360- INCHES

SREF 41.4360 INCHES
XNRP 31.1400 INCHES
YHRP 0.0000 INCHES
ZHRP 0.2250 INCHES
SCALE 1.E300 PERCNT
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LMSC/MSFC BOOSTER STUDY, LATERAL CHARACTERISTICS. NSRDC 3110. ALPHA = 0 DEGREES
.0o

.o07
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cn

m

_J
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z
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LLLL

0

F-
z
Ld
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z

-1

_JQ0

.04

.02

.01

.00

- 01

-. 02

-. 03

-. 04

-. 05

-. 06

-. 07

- .08I 
-16

DATA SET SYMBOL
(RNz0ooZ)
(RN2518) R

MACH

.,, ._, _

_L ._(A\__.__

_ X .; _. _~~~~~~~~~~~~~~~~~~~~

X XXX X -%

_ ==_ = r x = = =

.-- _ . % ) _ _ _ _I 

'-== =i === 

_ .... . _ ..... _ . _ _. .~~

-t4 -10 - 8

CONFIGURATION DESCRIFTION
NSRDC-3110,MSFC/LHSC BOOST
NSRDC-3110,MSFC/LMSC BOOST

- 6 -4 - U 2 4 6

SIDE SLIP ANGLE. BETA, DEGREES
CIHDRL INCICC C.NPOS

TER BICZFIWI V1 .60 3.000 1.000
TER BlCZFIWIVI 15.000 3.0GOO 1.000

0.381

8 10 12 14 16

INCIDW REFERENCE INFORMATION
0.000 SREF 1.3550 SQ.FT.
0.000 LREF 41.4360 INCHES

.BREF 41.4360 INCHES
XHRP 31.1400 INCHES
YHRP 0.0000 INCHES
ZIRF 0 .2250 INCHES
SCALE 1.5D00 PERCNT
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LMSC/MSFC BOOSTER STUDY, LATERAL CHARACTERISTICS, NSRDC 3110, ALPHA = O DEGREES
.040
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u

LL
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z
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0
E

>-I

.025

.020

.015
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-. oos-. 005

-. 015

- .020

-. 025

-. 030

-. 035

-. 040 
-16

DATA sErT SYHMBOL

(RN2516) 

MACH

-14 -12 -10 - 0
I

SIDE SLIP
CONFIGURATION DESCRIPTION,
NSRCC-3110 iSFC/LMSC BOOSTER BICZFIWIVl
NSRDC-3110,MSFC/LMSC BOOSTER IC2FI.WIVV1

0 2 4

ANGLE, BETA, DEGREES
DIHORL INCIDC '. CNFOS
7 .660 3.000 1.000

15 .000 3.000 1.000

0.381

6 8 10 4 

INCICW REFERENCE INFORMATION

0.000 SREF 1.3550 SQ.FT.
0.000 LREF. 41.4360 INCHES

BREF " 41.4360 INCHES
XMRF. 3S.1400 INCHES
YMHRP 0.0000 INCHES
ZMRF 0.2250 INCHES
SCALE 1.5000 PERCNT
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LMSC/MSFC BOOSTER STUDY. LATERAL CHARACTERISTICS. NSRDC 31100 ALPHA = 0 DEGREES
... 1

.15

U

Z

I-LU

LL

LL

U

LL

LL

I-

-J

.10

.0o.

.00

-. 05

-.10

-. 15

-. 20

! . . I I iw- f i!i !y· !"!· f . T ~ 

= _ AX X TV~
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_~~~~~~~~~~~~~~~~~~~~ _ i i i -___
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-. 25
-16 -1

DATA SET SYMBOL
I RN2002 )
(I RNZ5 1I8)

MACH

14 -O0 - 6 -4 -2 0 2 4 6 a 10 14 16

SIDE SLIP ANGLE, BETA, DEGREES
CONFIGURATION DESCRIPTION
NSRDC-3IIlOHSFC/LMSC BOOSTER 81CZFIWI V
NSROC-3110,MSFC/LMSC BOOSTER BlCZFIWIVI

DIHORL INCICC CNDPOS INCIDW
7.660 3.0DO 1. 000 . .000

15.000 3.000 1.000 0.000

0.381

REFERENCE INFORMATION
SREF 1.3550 SQ.FT.
LREF 41.4360 INCHES
BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YMRP 0.D00D INCHES
ZMRP 0.2250 INCHES
SCALE 1.5000 FERCNT
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LMSC/MSFC BOOSTER STUDY.
.0 VP, I I i'. i1i j-T1r r .i.I

Z 1.o"

Li

U
0.0

LL

0 0.
W
O
U o.e 

U
UuiU- 0,u

-J
C 0.2 m--

0,4

zZ

-0.2O

-0.4

'°'o - -a -4 -2 o 2 4

ANGLE OF
DATA SET SYMBOL. CONFIGURATION CESCRIFTION

CRN2100I Q NSRCC-tIIOHMSFC/LMSC BOOSTER BIC2FIWIV1
(RNS2SS) NSROC-411O,HSFC/LMSC BOOSTER BIC2FlWIVI

MA CH

ATTACK, ALPHA, DEGREES
DIHCRL INCICC CNCFOS INCICW REFERENCE INFORMATION
7.660 3.000 2.000 0.000 SREF 1 3550 SQ.FT.

15.000 3.000 2.000 0.000 LREF 41.4360 INCHES
BREF 41.4360 INCHES
XMRF 31.1400 INCHES
YMRP 0.00OO INCHES
ZMRP O.2250 INCHES
SCALE 1 .5000 PERCNT
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.20
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.16

u

LO
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LL
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a: .06 -_

0

.0 6 

LL

.00 -

-. 04
-i0 - 8 - 6 - 4 - 2 0 2 4

ANGLE OF
DATA SET SYMBOL CONFIGURATION DESCRIPTION
(RNZOO9)D NSRDC-5110,HSFC/LMSC BOOSTER BICZFIWIVI
(RNZ5ZI) NSRDC-3110.MSFC/LMSC BOOSTER BICZFIWIVI

nA CH 0.381

r ATTACKo ALPHA, DEGREES
DIHDRL INCICC CNCFOS INCIOW REFERENCE INFORMATION
7.660 3.000 2.000 0.000 SREF 1.155U SQ.FT.

15.000 3.000 2.000 0.000 LREF 41.4360 INCHES
BREF 41.4360 INCHES
XMRP 31.140U INCHES
YMRF 0.0000 INCHES
ZMRF 0.2250 INCHES
SCALE 1.5000 FERCNT
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r
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DATA SET SYMBOL
(RN2o09 ) 
(RN25Z21 

MACH

6 -4 - 2. 0 2 4

ANGLE OF
CONFIGURATION CESCRIPTION
NSRCC-3110.MSFC/LMSC BOOSTER BICFI WI V
NSRDC-3110,MSFC/LMSC BOOSTER BIC2FIWIVI

6 8 10 12 14

ATTACK, ALPHA. DEGREES
CIHORL INCICC CNPCFOS
7.660 3.000 2.000

15.000 3.000 2.000

0.381

= 

16 i8 20 22 24 26

INCICW REFERENCE INFORMATION
0.000 SREF 1.3550 SC.FT,
0.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XHRP 31.1400 iNCHES
YMRP 0.0O00 INCHES
ZMRfiP 0.250 INCHES
SCALE 1.50DO PERCNT
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LMSC/MSFC BOOSTER STUOYo LONGITUDINAL CHARACTERISTICS. NSRDC 3110. BETA = 0
a2.0

$.1
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1.0
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-O. 0 -
-10 - I

OATA SET SYH6OL
tRN2009 )
(RN2521 1

1A CH

- 6 - 4 0 2 4

ANGLE OF
CONFIGURATION DESCRIFTION
NSRCC-3110, MSFC/LNSC BOOSTER 82ICFl W V
NSROC-3110/NSFC/LMSC BOOSTER C2FI WV I V

6 8 tO 12 14

ATTACK, ALPHA, DEGREES
DIHDRL INCIDC CNOPOS
?.660 3.000 Z.000

15.000 3.000 2.000

0.381

It 20 22 24 26

INCICW REFERENCE INFORMATION

0.000 SREF 1.3S50 SQ.FT.
O.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRF 31.1400 INCHES
YMRP 0.0000 INCHES
ZMRP 0.2250 INCHES
SCALE 1.5000 PERCNT
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ANGLE OF
DATA SET SYMBOL CONFIGURATION DESCRIPTION

(RN2009) Q NSRDC-31I ,MSFC/LMSC BOOSTER 61C2FWIlVI
IRNZS521 NSROC-3110,MSFC/LMSC BOOSTER LB1C2FIWIVI

MACH

6 8 10 12 14

- ATTACK, ALPHA. DEGREES
DIHDRL INCICC CNDFOS
7.660 3.000 2. 000

15.000 3.000 2.000

0.361

16 18 20 22 24 26

INCIDW REFERENCE INFORMATION
0.000 SREF 1.3550 SQ.FT.
0.000 LREF 41 .4360 INCHES

BREF 41.4360 INCHES
XHRP 31.1400 INCHES
YMRF 0.0000 INCHES
ZMRF 0.2250 INCHES
SCALE 1.5000 PERCNT
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cATA SET SYMBOL

( RN2009 ) 
( R.NZIZ Z

HACH

CONFIGURATION CESCRIFTION
NSROC-3110,MSFC/LMSC BOOST
NSRDC-3110,MSFC/LMSC BOOST

0.381

2 4 6 8 10 12 14 16 16 20 Y2 24 Z6

ANGLE OF ATTACK, ALPHA, DEGREES
DIHDRL INCIC CNCPOS INCICW REFERENCE INFORMATION

'ER BIC2FIWIV1 7.660 3.000 2.000 0.000 SRE 1.3550 SC.FT.
TER B1C2FIWV1 15.00 3.000 2.o00 0.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XNRP 31.1400 INCHES
YMRF 0.0o00 INCHES
ZMRF 0.2250 INCHES
SCALE 1.5000 FERCNT
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LMSC/MSFC BOOSTER STUDY., LONGITUDINAL CHARACTERISTICS. NSRDC 3110. BETA = 0
-r r'' '"I'' ~TT r TT ... ... ... Trr .,r, _ rr lT t 1r*--rfii-i

- - - ~~~- -- -N :~~~-l-

a 10 12 14 16 18 20 22 24 26

ANGLE OF ATTACK, ALPHA. DEGREES
DATA SET SYMBOL
( RN20D9) 
I RN2521)

MACH

CONFIGURATION DESCRIPTION
NSRCC-3110,MSFC/LMSC BOOSTER BICZFlWIVI
NSRCC-3110,MSFC/LMSC BOOSTER BIC2FWI VI

DIHORL INCICC CNDFOS
7.660 3.000 2.000

15.000 3.000 2.000

0.381

INCICW REFERENCE INFORMATION
0.000 SREF 1.3550 SQ.FT.
0.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRF 31.1400 INCHES
YMRP 0.0000 INCHES
ZMRF 0.2250 INCHES
SCALE 1.5000 PERCNT
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DATA SET SYMBOL

(RN2009) 2
(RN25ZI )

MACH

-0.4 -0.2 0.0

CONFIGURATION DESCRIPTION
NSRDC-3110,MSFC/LMSC BOOST
NSROC-3110nMSFC/LHSC BOOST

0.2 0.4 0.6 0.8 1.0 1.

LIFT COEFFICIENT. CL
DIHORL INCIDC CNCPOS

TER BIC2FIWIVI 7.660 3.000 2.000
TER BICZFI Wl V 15.000 3.000 2.000

0.381

2 1.4 1.6

0

J1. 2.0

INCICW REFERENCE INFORNArION
0.000 SREF 1.3550 SQ.FT.
O.O00 LREF 41.4360 INCHES

BREF 41 .4360 INCHES
XMRP 31 1400 INCHES
YMRP 0.00O0 INCHES
ZMRP 0.225 0 INCHES
SCALE 1.5000 FERCNT
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SIDE SLIP ANGLE. BETA. DEGREES
DATA SET SYMBOL CONFIGURATION CESCRIPTION
(RN2OIL) Q NSRDC-3110,MSFC/LMSC BOOSTER BIC2FIWIVI
(RN2522) NSRCC-3110,MSFC/LMSC BOOSTER BICZFIWIVI

HACH

CIHDRL INCICC CNOPOS
7.660 3.000 2.000

15.000 3.000 2.000

0.382

INCIDW REFERENCE INFORMATION
0.000 SREF 1.3550 SQ.FT.
0.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YHRP 0.0000 INCHES
ZMRP 0.2250 INCHES
SCALE 1.5000 PERCNT
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LMSC/MSFC BOOSTER STUDY. LATERAL CHARACTERISTICS, NSRDC 3110, ALPHA = 0 DEGREES
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CATA SET SYHBOL

(RN2010)
(RN2522) 

MACH
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__~~~~~ _ .z=-L_ ___ _e~ _ ... _
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J
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-14 -12 -10 - t

CONFIGURATION CESCRIFTION
NSRDC-3110,MSFC/LHSC BOOSTE
NSROC-3110NMSFC/LMSC BOOSTE

-6 - 4 -2 0 2 4

SIDE SLIP ANGLE. BETA, DEGREES
DIHORL INCIDC CNCFOS

ER BICZFIWIVI 7.660 3.000 Z.000
ER SC2FI1WI V 15.000 3.000 2.000

INCICW
0.000
0.000

0.382

12 14 16

REFERENCE INFORMATION
SREF 1.39550 SQ.FT.
LREF 41.4360 INCHES
BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YHRP 0.0000 INCHES
ZNRP 0.2250 INCHES
SCALE 1.5000 PERCNT
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CATA SET SYMBOL
¢RN2001) 
(RNZ522) 

MACH

BOOSTER STUDY. LATERAL CHARACTERISTICS.

- 6 - 4

SIDE SLI
CONFIGURATION DESCRIPTION

NSRCC-3110,MSFC/LMSC BOOSTER BIC2FIWlVI
NSRCC-3110,MSFC/LMSC BOOSTER B1C2FIWlVI

0.382

- 2 0 2 4 6

P ANGLE. BETA. DEGREES
DIHDRL INCIOC CNDFOS
7.660 3.000 2.000

15.000 3.000 2.000

3110, ALPHA = 0 DEGREES

INCICW REFERENCE INFORMATION
0.000 SREF i.3550 SQ.FT,
0.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YMRP 0.0000 INCHES
ZMRP 0.2250 INCHES
SCALE 1.5000 PERCNT
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o.0

1 .

1.6

1.4

z
U

z

LL
LL
LJ

LL

a:
z-

z

1.2

1.0

0.8

0.6

0.4

0.2

0.0

-0.2

-0.4

-0.6

-0.8
-1(

DATA SET SYMBOL

(RN2193)
I RN25 25 )

CONFIGURATION DESCRIFTION
NSRCC-3110,MSFC/LMSC BOOSTEf
NSRCC-3110,MSFC/LMSC BOOSTEF

ANGLE OF ATTACK, ALPHA, DEGREES
DIHORL INCIDC CNCPOS

NR BIC2F1W1V2Z1 7.660 3.000 1.000
R BIC2FI WiVZ1 15.000 3.000 1.000

INCICW

0.000
0.000

MACH 0.380

REFERENCE INFORMATION
SREF 1.3550 SQ.FT.
LREF 41.4360 INChES
BREF 41.4360 iNCHES
XMRF 31.1400 INCHES
YHRP 0.0000 INCHES
ZMRP 0.2250 INCHES
SCALE 1.5000 PERCNT
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LMSC/MSFC BOOSTER STUDY, LONGITUDINAL CHARACTERISTICS, NSRDC 3110. BETA = 0
.o0

.r.

.16

.14

u

.-
z
/L

u

.LLL
W

0U

O

-J

x

.12

.10

.06

.06

.04 -

.02

-. 02

-. 04
-I

DATA SET SYMBOL

(IRN2i 93) 
(RNZ2525)

MACH

- 6 -4 -

CONFIGURATION DESC

NSRDC-3110,MSFC/LM
NSRDC-3110,MSFC/LM

; 0 2 4 6 B 10 A2 14 - 16

ANGLE OF ATTACK. ALPHA. DEGREES
RIFTION DXHIRL INCICC CNCPOS INCIDW
SC BOOSTER BlCZFIWlV2C1 7.660 3.000 1.000 0.000
SC BOOSTER BIC2FIWlV2D 15.000 3.000 1.000 0.000

0.380

I 20 22 24 26

REFERENCE INFORMATION

SREF
LREF
BREF
XHRP
Y¥ RP
ZMRP
SCALE

1 .3550
41.4360
41 .4360
31 .1400
0.0000
0.2210
1 .5000

SG.FT.
INCHES
INCHES
INCHES
INCHES
INCHES
PERCNT
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LMSC/MSFC BOOSTER STUDY, LONGITUDINAL CHARACTERISTICS. NSRDC 3110, BETA = 0
.20

.15

.10

J-

LL

u

LLc-

U

z

I

0

CD

.05

.oo

-. 05

-. 1o

.15

__A-i*; dl Ji!- IJ vi _v vi ellr I1! It Il Il I1 J& rt1 Il I1!r_ 
.~~~~~~~~~~~~~I

__· s__

___. ._ _ _ -~~~

___ _ __ _ _ _'

-.201 
-10 -

DATA SET SYMBOL
(RN2193)
(RN2525 )

HACH

0 2 4

ANGLE OF
CONFIGURATION DESCRIFTION
NSRCC-3110,MSFC/LHSC BOOSTER B1C2FIWIVCZ1
NSROC-3110.MSFC/LMSC BOOSTER BIC2FIWIV201

0.380

6 6 10 12 14 16 18 20 22 24 26

ATTACK. ALPHA. DEGREES
DIHDRL INCIOC CNDPOS INCICW REFERENCE INFORMATION
7.660 3.000 1.000 0.000 SREF 1. 3550 S.FT.

15.000 3000 1.000 0.000 LREF 41.4360 INCHES
BREF 41.43601 NCHES
XMRF 31.1400 INCHES
YMRF 0.0000 INCHES
ZHMRF 0.250 INCHES
SCALE 1.5000 FERCNT

PAGE 1763

a . . I . I .I . . .I . . . I i , , I .
- - A 

6



O.0

I .0

1.6

1.4

1.2

1.0

I-
Z

z
Ld

LL

Ld

U

IL

-I

0.0

0.6

0.4

0.2

o.0

-0.2

-0.4

.6.. -, -. .... I 
-10 - 8 - 6 - 4 - 2

DATA SET SYMBOL CONFIGURATION CESCRIFTION
(RN2193J NSRDC-3110,MSFC/LMSC BOOSTE
(RN2525) 2 NSRCC-3110,MSFC/LMSC BOOSTE

MA CH 0.380

2 4 6 8 10 12 14 16 18 20 22 24 26

ANGLE OFATTACK, ALPHA. DEGREES
CIHCRL INCICC CNCFOS INCICW REFERENCE INFORMATION

R 1BC2FIWIV2CI 7.660 3.000 1.000 0.000 SREF 1.3550 SQ.FT.
R BICZFIWIVOCI 15.000 3.000 1.000 0.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRF 31.1400 INCHES
YMRP 0.0000 INCHES
ZMRP 0.2250 INCHES
SCALE 1.5000 FERCNT
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16 18 20 22 24 26

ANGLE OF ATTACK. ALPHA, DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION
(RN2193) Q NSRDC-3110 MSFC/LHSC BOOSTER BIC2FIWIV2DO
(RNZS25 ) NSRDC-3110,MSFC/LMSC BOOSTER BIC2FlWIVZDC

MACH 0.380

DIHDRL INCICC CNPDOS ;NCICW REFERENCE INFORMATION
7.660 3.000 1.000 0.000 SREF. 1.3550 SQ.FT.

15.000 3.000 1.000 0.000 LREF 41.4360 INCHES
BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YMRP 0.0000 INCHES
ZMRF 0.2250 INCHES
SCALE 1.5000 PERCNT
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to

.o * ' I -

I-

D -

3

-4

.- 

- 6
-I - 8- -6 - 4 - Z 0 2 4

ANGLE OF
DATA SET SYMBOL CONFIGURATION CESCRIFTION
(RN2193S Q NSRDC-31SIISFC/LMSC BOOSTER BICZFIWIVZCI
(RNZ525) NSRCC-3110,MSFC/LMSC BOOSTER B1C2FIWIV2CD

HACH 0.380

6 8 10 12 14 16 18 20 22 24 26

ATTACK. ALPHA. DEGREES
DIHCRL INCICC *CNDPOS INCICW REFERENCE INFORMATION
7.660 3.000 1.000 0.000 SREF 1.3550 SG.FT.

15.000 3.000 1.000 0.000 LREF 41.4360 INCHES
OREF 41.4360 INCHES
XHRF 31.1400' INCHES
YMRF 0.0000 INCHES
ZMRF 0.2250 INCHES
SCALE 1.5000 PERCNT
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m 
U .040

z

.035 -

LL

Li .030
0
U

Ly .025
0
LL-

J-i
.2oeo

LU
.015 -

.0o0 -

.005

.000 *
-o -

DATA SET SYMBOL
(RNZ193)
(RNHZ5IZ5 D

MACH

- 6 -4 -

ANGLE OF ATTACK, ALPHA, DEGREES
CONFIGURATION CESCRIPTION DIHDRL INCIOC CNCFOS INCICW REFERENCE INFORMATION
NSRCC-3110,MSFC/LMSC BOOSTER BIC2FIWlV2DI 7.660 3.000 1.000 0.000 SREF 1.3550 SQ.FT.
NSRCC-3110,MSFC/LMSC BOOSTER BSlCFIlWIVZI 15.000 3.000 1.000 0.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YMRF 0.0000 INCHES
ZMRF 0.2250 INCHES
SCALE 1.5000 FERCNT

0.380
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_ I _ _ _ < _ _ 

_____r___r___ ____ ___ ___ ___ ____ ____ ____ ____I____

-. 20, o
6

OATA SET SYMBOL

(RN2193) 
CRNZ5Z5 )C

MA CH

-0.4 -0.2 0.0 0.2 O.4 0.6 0.8 .0

LIFT COEFFICIENT, CL
CONFIGURATION DESCRIPTION
NSRDC-3110,NSFC/LMSC BOOSTER BIC2FlW1V2DC
NSRCC-3110,MSFC/LMSC BOOSTER BIC2FIWIV2CI

1.2 1.4 1.6 1.8 2.0

NOHDRL INCICC CNOPOS INCICW
7.660 3.000 : 1.000 0.000

15.000 3.000 1.OOD 0.000

REFERENCE INFCRMATION

SREF 1.3550 SQ.FT.
LREF 41.4360 INCHES
BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YMRP 0.0000 INCHES
ZMRP 0. 2250 INCHES
SCALE 1.5000 PERCNT
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LMSC/MSFC BOOSTER STUDY, LATERAL CHARACTERISTICS, NSRDC 3110. ALPHA = 0 DEGREES

. _'__ 

-.07

-. 08
-J 6

DATA SET SYMBOL
I RNZ1 94 )
(RNZ526 ) 

MACH

-JZ -Z 
.............. ~ Lll IBI Ill I~l 141 II~ Ill I&l I1~ I~.ll ill

5 -4 -

SIDE SLIP
CONFIGURATION DESCRIPTION
NSRDC-3110,MSFC/LMSC BOOS TER B1CZFI WIV2DI
NSROC-3110.MSFC/LMSC BOOSTER BlC2FIWI V2I

2 0 2 4 6

ANGLE, BETA, DEGREES
CIHDRL INCIDC CNDPOS
7.660 3.000 1.000

15.000 3.000 1.000

0.377

8 O t12 14

INCIDW REFERENCE INFORMATION
0.000 SREF 1.3550 SQ.FT.
0.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YMRP 0.0000 INCHES
ZMRP 0.2250 INCHES
SCALE 1.5000 FERCNT
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LMSC/MSFC BOOSTER STUDY, LATERAL CHARACTERISTICS, NSRDC 3110. ALPHA = 0 DEGREES
.040

.oSo

oO

.025

U)

.020

0I

.010

z

Lid

-. 0oo

z

- -. 025

>-

-. 030

-. 035

- .040 ' ' 
-16 -14

DATA SET SYHBOL Cc
(RNZI94) N:
( RN25 6 ) N

MA CH

-12 -10

""'l t -- = 

-~~~~~~~~~~~~~~~~~~~~~~ -- r 

.~~ - t
· ,, , , 

-

ONFIGURATION CESCRIFTION
SRDC-3110HSFC/LHPSC BOOSTEI
SRCC-3110,MSFC/LHSC BOOSTEI

- 6

SIDE SLIP ANGLE. BETA. DEGREES
CIHDRL INCICC CNOPOS

R BIC2FIWIV2C1 7.660 3.000 I .COO
R BIC2FIWIVZDI 15V00 3.000 3.000 1.000

0.377

o10 14 6Is

INCIDW REFERENCE INFORMATION
0.000 SREF 1.3550 SQ.FT.
0.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRP 51.1400 INCHES
YHRP 0:0000 INCHES
ZNRP 0.2150 INCHES
SCALE 1.5000 PERCNT
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I-z

U .O S -

LL
LL
Lu

Li

Lid

0 -

IL

_l -. 05

LL
I-

- 6 -1 -14 -12 - - - - 4

SIDE SLIP
CATA SET SYMBOL CONFIGURATION CESCRIPTION
(RNZ194 ) NSROC-3110,SFC/LNSC BOOSTER BIC2F1WIV2DI
(RN2526) NSROC-3110, SFC/LMSC BOOSTER B1IC2FIWIV2DI

NACH 0.377

II10. ALPHA = 0 DEGREES

-2 0 2 4 6 8 10 12 14 16

ANGLE. BETA. ODEGREES
OCIORL INCICC CNDPOS INCICW REFERENCE INFORMATION
1.660 3.000 1.000 0.000 SREF 1.3550 SQ.FT.

15.000 3.000 .000 0.000 LREF 41.4360 INCHES
BREF 41.4360 INCHES
XMRP 31.1400 IN:HES
YMRP 0.0000 INCHES
ZMRP 0.2250 INCHES
SCALE 1.5000 PERCNT
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I .

i .6

t.4

z

z
U

LL

LL
LLi
W

U

U

LL

_J

z

1.2

1.0

0.0

0.6

0.4

0.2

0.0

-D.m

-0.4

-0.6

-o - - 6 - 4 - 0 2 4

ANGLE OF
DATA SET SYMBOL CONFIGURATION DESCRIPTION

IRNZZ011) NSRDC-3110,MSFC/LMSC BOOSTER BIC2FIWIV2DI
{RN2529) NSROC-3110,MSFC/LHSC BOOSTER B1C2FIWIV2DI

MACH

ATTACK. ALPHA. DEGREES
CIHDRL INCIDC CNDPOS

7.660 3.000 2.'00
15.000 3.000 2.000

0.381

INCIDW REFERENCE INFORMATION

0.000 SREF 1.3550 SQ.FT.
0.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRF 31.1400 INCHES
YMRP 0.0000 INCHES
ZMRF 0.2250 INCHES
SCALE 1.5000 FERCNT
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U

LL

LL

Ll_
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D
LL

*X

DATA SET SYMBOL CONFIGURATION CESCRIPTION
(RNZ20oi NSRCC-311O MSFC/LMSC BOOSTE
tRN25291 2 NSRCC-3110 MSFC/LMSC BOOSTE

MACH 0.381

2 4 6 6 10 12 14 16 16 20 22 24 26

ANGLE OF ATI'ACK, ALPHA. DEGREES
DCIHRL INCIDC CNCFOS INCICW REFERENCE INFORMATION

-R BIC2FlWIV2DI 7.660 3.000 2.000 0.000 SREF 1.3550 SG.FT.
-R B2C2FlWlVZ1l 15.00U 3.000 2.000 0.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YMRP 0.0000 INCHES
ZMRP 0.2250 INCHES
SCALE 1.5000 PERCNT
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- ---- -- r-~~~~~~~~~~~~~~~ _____1.--- --

r r1t 

'. I

-6 -4 -4 D 2 4 6 8

ANGLE OF ATTACK,
1o 12 14

ALPHA. DEGREES
16 1a 20 22 24 2G

DATA SET SYMBOL
(RN2201) 
(RN2529 1

MACH

CONFIGURATION DESCRIPTION
NSRCC-3110,MSFC/LMSC BOOSTER BIC2FIWIV2DI
NSRDC-3110.MSFC/LNSC BOOSTER BIC2FIWIV2CI

DCICRL INCIOC
7.660 3.000

15 .000 3.000

0.31

CNDPOS INCICW REFERENCE INFORMATION
2.000 0.000 SREF 1.3550 SQ.FT.
2.000 0.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRP 31.1400 INCHES
¥MRF 0.0000 INCHES
ZMRP D.2250 INCHES
SCALE 1.5000 PERCNT
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0.6 --

LL

(L 0.4

-J 0.2

0.0

-0.2

-0.4

-0.6 ''
-11)-S0 -

DATA SET SYMBOL
( RN2GS l) Q
( RN25C9S )

MACH

ANGLE OF tTTACK, ALPHA, DEGREES
CONFIGURATION DESCRIPTION DIHORL INCICC CNFDOS INCICW REFERENCE ZNFORMArION
NSRCC-3110 ,MSFC/LMSC BOOSTER B1C2Fl1WV2CI 7.660 3.000 2.000 0.000 SREF 1.3550 SQ. FT.NSROC-3110,MSFC/LMSC BOOSTER ElC2flwlVZDI S5.000 3.000 2.000 0.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YMRP 0.0000 INCHES
ZMRP 0.2250 INCHES

0.381 SCALE 1.5000 PERCNT
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.00

L)
U

.45 ·

z
LW .40

LL .55
LL
LU

u .50
LD

o .5 -_

.20o

.15

.10

.05

.001 _-I-10

DATA SET SYMBOL
(RNZ20ol ) 
(RN25 29)

MA CH

CONFIGURATION DESCRIPTION
NSRCC-3110HMSFC/LMSC BOOSTEI
NSRCC-3110OHSFC/LMSC BOOSTEI

0.381

2 4 6 8 10 12 14 16 18 20 22 24 26

ANGLE OF ATTACK. ALPHA, DEGREES
DIHORL INCIOC CNDFOS INCIDW REFERENCE INFORMATION

R B1C2FIWIVZCI 7.660 3.OO 2.000 0.000 SREF 1.3550 SQ.FT.
R B1C2FIWI VCI 15.0OD 3.000 2.000 0.000 LREF 41.4360 INCHES

BREF 41.4U60 INCHES
XRFP 31.1400 INCHES
YMRP 0.0000 INCHES
ZMRF 0.2250 INCHES
SCALE 1.5000 PERCNT
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-1 -

- 2

-3
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-10 - S

DATA SET SYMBOl
lRN221) I
( RNZ529) 

--::: 5

-lO -

2 4

ANGLE OF 
CONFIGURATION DESCRIPTION
NSRCC-3110,OSFC/LPISC BOOSTER BIC2FIWIV2CI
NSRDC -3110,MSFC/LMSC BOOSTER BICZFIWIV21C

0.361

6 8 10 12 14

ATTACK, ALPHA. DEGREES
CIHCRL INCIDC CNCPOS
7.660 3.000 2.000

15.000 3.o0,0 2.000

INCIOW REFERENCE INFORMATION
0.000 SREF 1.3550 SQ.FT.
0.000 LREF 41.4360 INCHES

BREF 41.4360 IN4CHES
XMRP 31.1400 INCHES
YMRP 0.0000 INCHES
ZMRP 0.2250 INCHES
SCALE 1.5000 FERCNT
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- 8 - 6 -4 -2 0

CONFIGURATION DESCRIPTION
NSRCC-3110,MSFC/LMSC BOOSTER
NSRCC-3110,M$FC/LMSC BOOSTER

0.361

2 4 6 8 10 12 14 16 1 20 22 .!4 26

ANGLE OF ATTACK. ALPHA, DEGREES
CIHDRL INCICC CNDCFOS INCIDW REFERENCE INFORMATION

R BIC2FIWIV2C1 7.660 3.000 2.000 0.000 SRE 1.3550 SO.FT.
R BIC2F1WIV2CI 15.000 3.000 2.000 0.0G0 LRE' 41.4360 INCHES

BREF 41.4360 _NCHES
XMRF 31.1400 INCHES
YVRP 0.000O INCHES
ZHRF 0.2250 INCHES

SCALE 1.5000 PERCNT

CATA SET SYHBOL

IRN22oI 1Q
(RNZ529) '

MACH
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LMSC/MSFC BOOSTER STUDY, LONGITUDINAL CHARACTERISTICS, NSRDC 3110, BETA = I}
.So

.10

-J

z
U

LL
LL

U

D

0

Z

z

LL0F-

LO

0z

.05

.o0

- .05

-. 10

.15

-. 20 . . .
*-0.6

DATA SET SYMBOL
(RN2ZOI I
( RN25z) 9)

MACH

-0.4 -0.2 0.0 0.2 0.4 0.6 0.8 1.0 I.2 1.4 1.6. I.8 2.0

LIFT COEFFICIENT. CL
CONFIGURATION CESCRIPTION
NSRCC-3110,HSFC/LMSC BOOSTER BIC2FIWIVZCI
NSRCC-3110,MSFC/LHSC BOOSTER BICZFIWIVZDI

CIHCRL INCICC CNCPOS INCICW
7.660 3.0C0 2.000 0.000

15.000 3.000 2.000 0.000

0.381

REFERENCE INFORMATION
SREF 1.3550 SQ.FT.
LREF 41.4360 INCHES
BREF 41.4360 INCHES
XHMRP 31.1400 INCHES
YMRF 0.0000 INCHES
ZMR- 0.2Z50 INCHES
SCALE 1.5000 PERCNT
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U
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SIDE SLIP
CATA SET SYMBOL CONFIGURATION CESCRIPTION
(RN2202) Q NSROC-3IO0 M-.CILMSC BOOSTER BICZFIWIV2DI
(RN25 30) L NSkCC-3110 M5fCXLMSC BCOSTER BICZF1WlV2C

OL

( RN25 3D) N $RDC-3110,M SFC/LMSC BC05ST£R B1 C2F1 W1 ¥20

MACH

CHARACTERISTICS, NSRDC 3110, ALPHA = 0 DEGREES

ANGLE. BETA. DEGREES
CIHDRL INCICC CNDFOS
7.660 3.000 2.000

15.000 3.000 Z.000

0.381

INCIDW REFERENCE INFORMATION
0.000 SREF 1.3550 SQ.FT.
0.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRP 31.1400 INCHES
*YMRF 0.0000 INCHES
ZMRP 0.2250 INCHES

*SCALE 1.5000 PERCNT
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LMSC/MSFC BOOSTER STUDY. LATERAL CHARACTERISTICS, NSRDC 3110, ALPHA = 0 DEGREES
.040

.035

.030

.025

x
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Z

z
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U

LL-
U-

IJ
z
iLJ

c
z

-T
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.005

.000

-. 005

-. 015

-. 020

- .025

- .030

-. 035

- .40 5
-16 Z 4 6 a 10 12 14 16-14 -12 -10 B 6 - 4

SIDE SLIP ANGLE. BETA. DEGREES
DATA SET SYMBOL
(RN2202)
(RN2530) 

MACH

CONFIGURATION DESCRIPTION
NSRDC-3110,NSFC/LMSC BOOSTER BIC2FlWIV2DI
NSRDC-3110,MSFC/LHSC BOOQTER BIC2FIWIV2CI

DIHDRL INCIDC CNCFPOS
7.660 3.000 2.000

15.000 3.000 2.000

0.381

INCIDW
0.000 SREF
0.000 LREF

BREF
XMRP
YMRP
ZMRP
SCALE

REFERENCE INFORMATION
1.3550

41.4360
41 .4360
31.1400
0.0000
0.2250
1 .5000

SQ.FT.
INCHES
INCHES
INCHES
INCHES
INCHES
PERCNT
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STUDY, LATERAL CHARACTERISTICS, NSRDC 3110. ALPHA = 0 DEGREES

SIDE SLIP ANGLE,- BETA. DEGREES
DATA SET SYMBOL CONFIGUR.ATION DESCRIPTION

Q(P 0; D NSRCO-3110 OMSI'C/LMSC BOOSTER BIC2FlWIV2D1
(RNZ530) NSRDC-31:.0,MS C/LHSC BOOSTER BIC2FIWIV2C1

0.381

CIHDRL INCIDC CNDFOS INCIDW REFERENCE INFORMATION
7.660 3.000 2.0GO 0.OOO SREF 1.3550 SQ.FT.

15.000 3.000 2.000 0.000 LREF 41.4360 INCHES
BREF 41.4360 INCHES
XMRF 31.1400 INCHES
YMRF 0.0000 INCHES
ZMRP 0.2Z50 INCHES
SCALE 1.5000 PERCNT
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LMSC/MSFC BOOSTER STUDY. LONGITUDINAL CHARACTERISTICS, NSRDC 3110, BETA = 0

/f
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tT H~~~~~~~~~~~~~~fo~~~~~~~~~ksX l}-~~~~~~~~~~~~~~~~~~

- 8 -6 -4 - 2 0 2 4

ANGLE OF
DATA SET SYMBOL CONFIGURATION VESCRIFTION
( RN2285 ) NSROC-3110,MSFC/LMNC BOOSTER BIC2F1W2DI
(RN2533} - NSRCC-3110,MSFC/LMSC BOOSTER BIC2FIW2CI

MA CH

6 8 10 12 14

ATTACK. ALPHA. DEGREES
DIHDRL INCIDC CNDPOS
7.660 3.OD0 1.000

15.000 3.000 1.000

16

INCICW
3.000
3.000

0.380

20 22 24 26

0

REFERENCE INFORMATION
SREF 1.3550 SQ.FT.
LREF 41.4360 INCHES
BREF 41.4360 INCHES
XMRF 31.1400 INCHES
YMRP 0.0000 INCHES
ZRPF 0.2250 INCHES
SCALE 1.5000 PERCNT
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LMSCG
.aQr'r

.16

.1.6

.14

LC

z
LJ

C)

LL
Lj
LLI
0
E)U

u

LL.

-j

X

.10

.06

.06

.04

.02 

-. 0 . . . . . . . . . . .

-10 - 8 - 6 -4 - 2 Z 4

ANGLE OF
DATA SET SYMBOL CONFIGURATION DESCRIFTION

(RN2ZS5) NSRD'C-3110,MSFC/LMSC BOOSTER BICZFIWZ01
(RN2533) NSRCC-3110,MSFC/LMSC BOOSTER B1C2FIW2Cl

MACH 0.380

ATTACK, ALPHA, DEGREES
DIHDRL INCICC CNCFOS INCIDW REFERENCE INFORNATION

7.660 3.000 1.000 3.000 SREF 1.3550 SQ.FT.
15.000 3.000 1.000 3.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRF 31.1400 INCHES
YMRP 0.0000 INCHES
ZMRP 0.2250 INCHES
SCALE 1.50u0 PERCNT
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... 't I Y ~'* *'~ ~T f7 tr ~-rr ~T m m t -,-t- 1-~r J

;- . . .

-. 15

-. 20 L
--. I0

DATA SET SYMBOL
( RN2285) 
(RN2533) 

MACH

-6 -4 -2 0 2 4

ANGLE OF
CONFIGURATION DESCRIPTION
NSRDC-3110, SFC/LMSC BOOSTER BIC,2FIW2C
NSRDC-3110,NMSFC/LMSC BOOSTER BIC2FIW2CI

0.380

6 6 10 12 14

ATTACK, ALPHA. DEGREES

.. .. . . .. . I . L .* ., i ., .. I . . I . .. . .I 

16 10 20 22 24 26

DIHDRL INCIDC CNDFOS INCICDW REFERENCE INFORMATION
7.660 3.000 1.0CO 3.000 SREF 1.3550 SQ.FT.

15.000 3.00 0 1.000 3.000 LREF 41.4360 INCHES
BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YMRP D.0000 INCHES
ZMRP 0.2250 INCHES
SCALE 1.5000 PERCNT

PAGE 1785

.20

.10

.oo05

.00

- .05

--
U

z

LL
LL

z

z
Z

Li

a_

. . .
. . . . . . . . .. . , . . . . . . . . . .

. . . . . . . . . . .- - o 
I -

3 - a



U

*-

- 0.- ,
LL oL
LL

o

U 0.4

LL- I

0.0

-0.4 '

ANGLE OF
DATA SET SYMBOL CONFIGURATIC*4 CESCRIPTION

(RNZ285l NSRrC-3ll0.MSFC/LHSC BOOSTER 8ICLFIWzrI
(RNZS33 NSROC-3110,MSFC/LMSC BOOSTER 81C2FlW2D1

MACH 0.300

[TUDINAL CHARACTERISTICS, NSRDC

ATTACK. ALPHA. DEGREES
CIHCRL INCICC CNCFOS INCIDW REFERENCE INFORMATION
7.660' 3.000 1.000 3.000 SREF 1.3550 So.FT.

15.000 3.000 1.000 3.000 LREF 41.4360 INCHES
BREF 41.4560 INCHES
XMRP 31.1400 INCHES
YMRP 0.0000 INCHES
ZMRF 0.2250 INCHES
SCALE 1.5000 PERCNT
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U
.45 - - - -

Z
WLI .40

LL .35

U-
Lo

o .25 .

.20

.105 -

.05

.00 * 4 . ...A. ... .. . ..&.. '. ..
-10o -8 -6 -4 -2 0 2 4

ANGLE OF
CATA SET SYMBOL CONFIGURATICN CESCRIPTION

RNZZB5} S NSROC-3110 MSFC/LMSC BOOSTER BICZFIWZDI
( RN25 3 ) NSRDC-3110 , MSFC/LMSC BOOSTER B CZFIW 2D1

MACH

INAL CHARACTERISTICS.

6 6 10 12 14

ATTACK, ALPHA, DEGREES
CIHORL INCIOC CNDPOS
7.660 3.000 1.000

15.000 3.000 1.000

0.380

INCICW REFERENCE INFORMATION
3.000 SREF 1.3550 SQ.FT.
3.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YMRF 0.0000 INCHES
ZMRF iL.22Z50 INCHES
SCALE 1.5000 FERCNT
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1o

9

6

4

6

-I

<c

-.J

2

I

a

- S

- 2

- 3

- 4

- 5

-6

-v-i-, -r ii 1- ; -i-v-w -i-- i -ii |'r- !-, -w-i -i-y if~- Il -I -i 1-- Iiu-- ! -f-f--f

- - - - - - - - - - - . -I Ill

.tji;ii$j ii- -X~.-~. 

l~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ A . '1 ff i | d ! ! I I l 'Sis| f

o~~~~~~~~~~~~~~~

,s 6 -^ _7 s 7 / / s S P 2 4 2 

ANGLE OF ATTACI
DATA SET SYMBOL
I RN22S5 ) Q

(RN25 33)

MACH

CONFIGURATION CESCRIPTION
NSROC-3110MHSFC/LMSC BOOSTER BoCEFIWZCl
NSROC-3110,NSFC/LMSC BOOSTFR BICZFIWZDI

O lu lz 14

K, ALPHA, DEGREES
DIHDRL INCIDC CNCFPOS
7.660 3.000 .000

15.000 3..000 1 .000

0.360

INCICDW REFERENCE INFORMATION
3.000 SREF 1.3550 SQ.FT.
3.000 LREF 41.4360 INCHES

BREF 41.4360. INCHES
XMRP 31.1400 INCHES
YMRP 0.0000 INCHES
ZMRf 0.2250 INCHES
SCALE 1.5000 PERCNT
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O .030--

CJ .0

LL

U. .030 - -- - -4

.000

ANGLE OF
DATA SET SYMBOL CONFIGURATICON CESCRIPTION

(RN2285) Q NSRDC-3110MNSFC/LMSC BOOSTER BIC2FWZ2CI
(RN;533) NSRCC-3110MSFC/LMSC BOOSTER BICZFIWZDI

MACH

CHARACTERISTICS, NSRDC 31

ATTACK° ALPHA, DEGREES
DIHMRL INCIDC CNDPOS
7.660 3.000 1.000
15.000 3.000 .G00D

0.360

INCICW REFERENCE INFORMATION
3.000 SREF 1.3550 SG.FT.
3,.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YHRP 0.0000 INCHES
ZNRP 0.2250 INCHES
SCALE 1.5000 PERCNT
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.io

.10

-j
U

I-
z
LIi

)

LL
LLI

z
Z

Ld

z

.05

.00

-. 05

-. 10

-. 25

-. 20
-0.6

CATA SET SYM8OL
RN22S5 )

I RN2533 

MA CH

I I I
-0.4 -0.2 0.0 0.2 0.4 0.6 0.8 1.0 1.2

LIFT COEFFICIENT. CL
CONFIGURATION DESCRIPTION cNCDRL INCICC CNDPOS
NSRCC-3110H.SFC/LNSC BOOSTER 81C2FIW201 7.660 3.000 1.000
NSRDC-3110,HSFC/LHSC BOOSTER 81CZFIW2Di 15.000 3.000 1.000

0.380

1.4 1.6 1.8 2.0

INCICW REFERENCE INFORMATION
3.000 SREF 1.3550 SQ.FT.
3.000 LREF *1.4360 INCHES

BREF 41.4360 INCHES
XMRP 1 .1400 INCHES
YMRP 0.0000 INCHES
ZMRP 0.Z250 INCHES
SCALE 1.5000 PERCNT
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LMSC/MSFC BOOSTER STUDY, LATERAL CHARACTERISTICS. NSRDC 3110s ALPHA= 0 DEGREES
.o06 

.07

.06

.0o

en

x

En

-J

z
LU

C-

C_)

LL

z

L.J
r-
K

.04

.05

.02

..01

.o00

-. 02

-. 03

-. 04

-. 05

-. 06

-. 07

-. 08
-16 -;

DATA SET SYMBOL
(RN2266) 
IRN2534) 

MACH

14 -12 -io - a - 6

SIDE
CONFIGURATION DESCRIFTION
NSRDC-3110,HSFC/LMSC BOOSTER BICEFI
NSRDC-311O,HSFC/LMSC BOOSTER BIC2FI

4 - 2 0 2 4 6

SLIP ANGLE. BETA, DEGREES
CIHCRL INCIOC CNDCFOS

IW201 7.660 3.000 1.000
WZ2DI 15.000 3.000 1.000

8

INCICW
3.000
3.000

D0.79

10 12 14 l6

REFERENCE INFORMATICN
SREF 1.3550 S.FT.
LREF 41.4360 INCHES
BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YHRP 0.0000 INCHES
ZMRP 0.2250 INCHES
SCALE 1.5000 PERCNT
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iI I1 _l _~ _1 i-iii!i!i! 1 1 ! 1

:! i l i

" ' -- 

-~~~~~~~~~~ L · ' h,- -

; - - - W

= 

- s - S :~~~~~~

h - - -- .Z w- -s z:~~~~~~~~~~~~~~~~~~~~~~

-. 040 *
-16

DATA SET SYNBOL
( RN2266 I t
{ RN2534 1 

MACH

-12 -10

CONFIGUkATT IN CESCR
N5RCC-J31IO SFC/LMS(
NSROC-3 110,MSFC/LMS(

-o - 6 - 4 - 2 o 2 4 6

SIDE SLIP ANGLE. BETA, DEGREES
!PI'ION DIHCRL INCIOC CNCFOS
C BOOSTER BIC2FI WZC1 7.660 3.000 1.000
C B00STER BlC2FIWZOC 15.000 3.000 1.000

8

INCICW
3.000
3.000

0.379

10 12 14 16

REFERENCE INFORMATION
SREF 1.3550 SQ.FT.
LREF 41.4360 INCHES
BREF 41.4360 INCHES
XMRF 31 .1400 INCHES
YMRF 0.0000 INCHES
ZMRP 0.2Z50 INCHES
SCALE 1.5000 PERCNT
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.f5 * . w I T I * I · 

C-

L1
LJ

ty

Z

C-

U
Ld

I

_J

.10

.05

.00

-. 05

-. 10

-. 15 -

-. 25

-16 -14 -12 -10 - B - 6 - 4

SIDE SLI
DATA SET SYMBOL CONFIGURATION CESCRIPTION
(RN2L66) Q NSRDC-311GMSFC/LMSC BOOSTER IC2FlW2DI1
(RN2534) NSRCC-3110,MSFC/LMSC BOOSTER BICZFIlWZI

MACH

p

0.319

ANGLE. BETA. DEGREES
CIHDRL INCIDC CNCFOS INCIDW REFERENCE INFORMATION
7.660 3.000 1.000 3.000 SREF 1.3550 S5.FT.

15.000 3.000 1.000 3.000 LREF 41.4360 INCHES
BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YMRP 0.0000 INCHES
ZHRP 0.2250 INCHES
SCALE 1.5000 .ERCNT
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t.0o

1..

1.4

1.2

1.0

D.6

0.6

0.4

0.2

0.0

-0.4

-0.6

-D0.
-10 - a

DATA SET SYMBOL
(RN2293) .
(RN2537) 

HA CH

a

C r r wB1_~~~~~~~~~~'l~ .f... Tr ... TTr..s i-g

t 

I .[-- ---- --

k- ......

- -- - -

6 - 4 - Z

CONFIGURATION DESCRIPTION
NSRDC-31I0,HSFC/LMSC BOOSTE
NSRDC-3110,MSFC/LMSC BOOSTE

I
2 4 6 8 10 12 14

ANGLE OF ATTACK. ALPHA. DEGREES
CIHDRL INCICC CNCPOS

R BIC2FiWZDI 7.660 3.000 Z.000
R BICZFIW2ZD 15.000 3.000 2.000

0.301

16 1i 20 22 24 26

INCIDW REFERENCE INFORMATION
3.000 SREF 1.3550 SQ.FT.
3.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XNRP 31.1400 INCHES
YMRP 0.0000 INCHES
ZMRF D.2250 INCHES
SCALE 1.5000 PERCNT
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LMSC/MSFC BOOSTER STUDY.

.1S

.14

.14

u

z
LI

LL

LLI

Q:
0

Li_

-1

X

.12

.30

.08

.06

.04

.02

.00

-. 02

-. 04
-10 -

DATA SET SYMBOL
(RNZZ93) 
(RN2537)

MACH

CONFIGURATION DESCRIPTION
NSROC-3110,MSFC/LMSC BOOSTER BIC2FIWOZI
NSRCC-3110,MSFC/LMSC BOOSTER BICZFlWDCI

0.381

CIHCRL INCICC CNOFOS INCICW REFERENCE INFORMATION
7.660 3.000 2.000 3.000 SREF 1.3550 SQ.FT.

15.000 3.000 2.000 3.000 LREF 41.4360 INCHES
BREF 41.4360 INCHES
XHR 3 1.1400 INCHES
YMRFP G.OOV0 INCHES
ZMRF 0.2250 INCHES.
SCALE 1.5000 PERCNT
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LMSC/MSFC BOOSTER STUDY, LONGITUDINAL CHARACTERISTICS, NSRDC 3110. BETA = 0

6 - - 2 0 2 4 10 12 14 '6 18 20 22 24 26

ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION
(RN2293) Q NSRCC-3110 MSFC/LMSC BOOSTER BIC2IW2D1C
(RNZ557) NSRDC-311SDMSFC/LMSC BOOSTER BIC2FIW2CI

MACH

CIHORL INCIDC CNCPOS
7.660 3.000 2.000

15.000 3.000 Z.000

D.381

INCICW REFERENCE INFORMATION
3.0DO SREF 1.3550 SQ.FT.
3.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YMRP 0.o00o INCHES
ZMRF 0.2250 INCHES
SCALE 1.5000 PERCNT
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LMSC/MSFC BOOSTER STUDY, LONGITUDINAL CHARACTERISTICS. NSRDC 3110, BETA = 0
2.0

1.B

1.6

1.4

1.2

-I
Z
W

LL

U]

C--

LL

-I

-J

1.0

0.8

0.6

0.4

0.2

0.0

-0.2

-0.4

-0.6 
-10 -

DATA SET SYHBOL
(RN2293 )
(RN2 37) 

A CH

- 4 0

CONFIGURATION DESCRIPTION
NSRCC-3110.MSFC/LMSC BOOSTER
NSROC-3110,MSFC/LMSC BOOSTEI

4 6 8 10

ANGLE OF ATTACK, ALPHA,
DIHCRL INCI

R BICZF W2C1 7.660 3.0
R B1C2FIW2DI 15.000 3.0

12 14 16 18 20 2Z 24 26

DEGREES
OC CNCFOS INCICW REFERENCE INFORMATION

300 2.000 3.000 SREF 1.3550 SQ.FT.
300 2.000 3.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YMRF 0.0000 INCHES
ZNRF 0.2250 INCHES
SCALE 1.5000 FERCNT
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.60

.To

.I

.,65

.60

.55

.50

.45

.40

.35

.30

.25

.15

.10

.05

.00- 1O - '

CATA SET SYMIOL
.(RN2295) 

( RN2537) 

HA CH

18 20 Z2 24 26

ERENCE INFORMATION
1.3 550

41.4560
41.4360
31.1400

O.0000
0.225 
1.1000

SG . FT.
INCHES
INCHEM
INCHES
INCMES
INCHES
PERCNT

a - -4 -2 0

CONFIGURATION CESCRIPTION
NSRCC-3110,MSFC/LMSC BOOSTEI
NSRCC-3110,MSFC/LMSC 0OOSTEi

2 4 0 e 10 1 14

ANGLE OF ATTACK. ALPHA, DEGREES
CIHDRL INCICC CNDPOS

R I C2FI WZCI 7.660 3.000 2.00D
R B1C2FIW201 15.000 3.000 2.000

0.38$

16

INCIDW REF
3.000 5REF
3.000 LREF

BREF
XMRP
YMRP
ZNRP
SCALE
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LMSC/MSFC BOOSTER STUDY, LONGITUDINAL CHARACTERIS1

3

2

0

-

- 3

- 4

- $

TICS, NSRDC 3110. BETA = 0

_- ._ :_ _ _

D /

.- _ __F - _ ___ ___--~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

- 6

CATA SET SYM
(RNZZ93
(RNz2537) 

-8 -6 -4 -2 0 2 4

ANGLE OF
BSL CONFIGURATION DESCRIPTION

NSROC-3110,MSFC/LMSC BOOSTER BIC2FIlWZC
NSRCC-3110,MSFC/LMSC BOOSTER BIC2FlW2DI

MACH

6 a 10 12 14

ATTACK. ALPHA. DEGREES
DIHDRL INCIDC CNCPOS

7.66U 3.000 2.000
15.000 3.000 2.000

0.361

16 20 22 24 ze

INCIDW REFERENCE INFORMATION

3.000 SREF 1.3550 SQ.FT.
3.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRF 31.1400 INCHES
YMRP 0.0000 INCHES
ZMRF 0.2250 INCHES
SCALE 1.5000 PERCNT
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LMSC/MSFC BOOSTER STUDY. LONGITUDINAL CHARACTERISTICS. NSRDC 3110. BETA = 0

n, . . ., . , . * m

-4 - 2 O 2 4 6 10 12 14 16 18 20

DATA SET SYMBOL
(RN2293) 
(RN253 7 ) 

MACH

ANGLE OF
CONFIGURATION DESCRIPTION
NSRCC-3110,MSFC/LMSC BOOSTER BIC2FIW2DC
NSRDC-3110,MSFC/LMSC BOOSTER BIC2FIW2D1

0.381

: ATTACK, ALP
DIHORL
7.660

i 5.OD

HA, DEGREES
INCICC CNOPOS - INCIDW REFERENCE INFORMATION

3.000 2.000 3.000 SREF 1.3550 S$.FT.
3.000 2.000 3.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XHRP 31.1400 INCHES
YMRF D0.000 INCHES
ZMRP 0.225U INCHES
SCALE 1.5000 PERCNT
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LMSC/MSFC BOOSTER STUDY. LONGITUDINAL CHARACTERISTICS, NSRDC 3110. BETA = 0
.Za r

.15
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LLI

0
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.00
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-.10

-. 15

tv

L
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.L ss 
:
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-0.6

DATA SET SYMBOL

(RN2293)
(RN2537) 

MACH

-0.4 -0.2 0.0 0.2

CONFIGURATION DESCRIPTION
NSRDC-3110,MSFC/LNSC BOOSTER B8C2FJ
NSRDC-3110,MSFC/LMSC BOOSTER 8IC2F:

0.4 0.6 0.8 1.0

LIFT COEFFICIENT. CL
DIHORL INCIDC

1iW2DI 7.660 3.000
IW201 15.000 3.00e

1.2 1.4 1.6 1.8 2.0

CNDFOS INCICW
Zf.000 3.000
2.000 3.000

0.381

REFERENCE INFORMATION
SREF 1.3550 SQ.FT.
LREF 41.4360 INCHES
BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YMRP 0.0000 INCHES
ZMRF 0.2250 INCHES
SCALE 1.5000 PERCNT

PAGE 1801
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I
-6 -4 - 2 0 2 4 6

SIDE SLIP ANGLE. BETA, DEGREES
CONFIGURATION CESCRIPTION
NSROC-3110,HSFC/LMSC BOOSTER BIC2FIWZI1
NSROC-3110,MSFC/LMSC BOOSTER BICZFIWZDl

DIHDRL INCICC CNDPOS INCII
7.660 3.000 Z.000 3.01

15.000 3.000 2.000 3.0C

0.381

8 10 12 14 i6

DW REFERENCE INFORMATION
00 SREF 1.3550 SQ.FT.
00 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XMRF 31.1400 INCHES
YNRP 0.0000 INCHES
ZMRP O.s25u INCHES
SCALE 1.5000 PERCNT

DATA SET SYMBOL
(RN2S294)
(RN2538) 

MACH
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CONFIGURATION DESCRIPTION
NSRDC-3110,MSFC/LMSC BOOST
NSRCC-3110,MSFC/LHSC BOOST

-6 -4 -2 0 2 4 6

SIDE SLIP ANGLE, BETA. DEGREES
DIHCRL INCCDC CDPFOS

TER B1CZFIW2CI 7.660 3.000 2.000D
TER BlCZF W201 15.000 3.000 2. 00

ZNCI CD
3 . 000
3., 001

0.381

10 12 14 16

REFERENCE INFORMATION
SREF 1.3550 SC.FT.
LREF 41.4360 INCHES
BREF 41.4360 INCHES
XMRP 31.1400 INCHES
TMRF 0.0000 INCHES
ZMRP 0.2250 INCHES
SCALE 1.5000 FERCNT
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CDATA SET SYMBOL CONFIGURATION DESCRIPTION
( RNZ294) NSRCC-311 ,HSFC/LMSC BOOSTE
(RNZS3OI L NSRCC-3110,NSFC/LMSC BOOSTE

MA CH

6 -4 - 2 0 2 4 6

SIDE SLIP ANGLE. BETA. DEGREES
DIHDRL INCIDC CNDPOS

R BIC2FIWZD t 7.660 3.00D 2.0DD
R BIC2FlW2DI 15.000 3.000 2.000

0.361

INCIDW REFERENCE INFORMATION
3.000 SREF 1.3550 SQ.FT.
3.000 LREF 41.4360 INCHES

BREF 41.4360 INCHES
XHRP 31.1400 INCHES
YMNRP 0.0000 INCHES
ZMRF 0.2250 INCHES
SCALE 1.5000 PERCNT
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